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ABSTOACT 

The purpose of the practlcutn was to instruct the 
staff of East Central EleTnentarjr School in the basic 
content of the niet3.^1a system and to demonstrate some 
teaching Btrafcegles for Instructing elementary Btufients 
in metrics, A series of six v/orkshops after school on 
a weekly basis %^as selected to accomplish the Btated 
objectives, A model was developed v/hlch could be useful 
to other elementary schools that vimnt to prepare their 
teachers to ^»think metric,'' Utilizing tv/o outside 
resource oonsultanta^ alDng with the principal, the 
Workshop proved to be a Bucceas in terms of the estab- 
lished objectives, Hovevers some needed changes are 
pointed out In the ev^aluatlon and model sections of the 
practicum* 
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"THINK METRIC^' 
AN INSEEVICE PROGRAM FOR TEACHERS 

Robert E, Dunbar^ 

INTODDUCTION 

Every American Is fasirig or soon will be facing 
the task of learning to "think metric," This change 
from the EnEllsh system of measurements to the metric 
syBtem of moasurements appears inevitable. Despite 
America* 8 advaneed teahnoLogical society ^ conversion 
vrlll not be as easy to aeaoitipllsh as some people have 
envisioned. The majority of the task of teaching the 
metric system to our Anierlean populace will belong 
to the educational cornmunlty*^ The elementary school 
is typically among the first organisations In the 
educational community to begin preparations for such 
a oonvereion. Therefore^ the training of elementary 

^Principal, East Central Elenientary School | 1502 Dean 
Avenue, Rome, Qeorgla 3016 !• 300 students, 

^Philip Oi Jones, ^'Metrics: Schools Will Be Teaching 
It and You Ul Be Living It--Very, Very Soon," Education 
Digest s 39, No. 11, Koverriber, 1973, 23. 
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school teachers should be planned as an Initial, high 
priority step in an effective metric conversion program. 

As an elementary ischool principal i this participant 
saw an opportunity to begin the preparation of his 
eohooi population for the metric conversion. It was 
reoognigcd that teachers need to be prepared or retrained 
to teach the new measurement system in such a way as to 
"supplant rather than supplement" our traditional system 
of meaBUTements.3 The National Bureau of Standards 
reconiniended a 10-year sohOQl i^trlcatlon calendar for 
all school districts In 1971* The first two years of 
this calendar were to be devoted to plannlnE, training 
teachers I and curriculuin research, In view of this 
national suggestion j the partlelpant discussed with 
hie faculty the need for staff Instruetlon in the 
basics of metric content. Plans were made for a series 
of Inservlce workshops to Instruct teachers In the 
terminology, content ^ and teaching strategies of the 
metric aystenu Pre- and poBt-^test ing revealed an 
Increased knowledge of the metric eystem following 

SlouIs C, Pllllnger, Learning and Teaohlng ftetrlc 
Me as u re nig nt^;^ A liandbouk for Teachers in the Elfementary 
and Jiinlor Hig h School ^ Danville, llilnolsr Interstate 
Printers and Publishers, 197^^ p. 5* 
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Instruction, while teacher evaluation questionnaires 
deinonetrated Increaeed fulfillment of teaGhers^ confi- 
dence in metrics Instruction. 

The Hatlonal Education Association has Btat^^d 
that "The teaching of metrics tends to be about a 
eyetem that * could be used' and 'aome people ub^*'* — 
inatoad of a system that 'we are going to uoe- and 
«you must learn to use*."^ This partiolpanti aftar 
an extensive review of the literature and dlscu^ilon 
with mathematicB conBUltants, reccgnlged tha ne<^d for 
teacher training and attempted to Improve teach^r?^" 
knowledge of a system which "we are going to ust*^^ 
Priority must be given to educating all American 
school children in metrics i therefore, attention must 
be paid to the instruction of our educators * 

STATEIffiNT OP THE PROBLEM 

During the 1976-77 school year, a new orsaniaatlonal 
plan Is being considered at East Central for tht teaching 
of rnath. It is envisioned that all classroom beaoherf* i 
will be teaching math using a modified contlnuoua 

^Jones, opt clt , > p* 2^* 
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progiesB approach. In this approach^ each student in 
grades three through six will report to the claa&room 
teacher working nearest his math levels no matter what 
grade the student is asBigned. All teachers will be 
assigned various math levels, and mth will be taught 
at the same time In these gradeis, In the pasti one 
teacher has taught all the math in gradea four throu^ 
six In a departmentalized organiaatlonal pattern* 

Not only Is there to be a change in the math 
orEanizatlonal structure, but a new mathematics textbook 
series will be instituted in grades four through six 
at the beglnnlnE of the year. The new seriea, Addison-- 
Wesley's inveBtlf.atln^ School Mathematics ^ already in 
use In grades one through three ^ will be Implemented 
in the upper elementary grades. The new series places 
eniphasis on the teaching of metrics, one reason why 
teacherB must be trained In the area of metrics, 

Havlnc eKamini^d the status of metrleB instruction 
at East Central El^rnentary School In a Bomewhat cursory 
fashion, the participant made the decision to purpoae*- 
fully discuss with Ea&t Central's ataff membars their 
feelings about the teaching of metrics and the extent 
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to which metrics instruction vns being given In the 
school. As a reoult nf teacher feedback obtolned from 
individual conferenceD, evaluation, claBsroom obBervations , 
and metrics survey (see Appendix A.) , the following problem 
was identified: 

Teachers lack oonridence in the teaching of 
metrics because of their own lack of knowledge 
in the area of tl • metrics system, 

The most concrete expreselon of the need for a work- 
shop to iiriprovo teachers' knowledse of the metrics system 
and strategies for teaching metrics was pointed out in a 
survey distributed amons iB staff members In February, 
1976, The peroentaEOB expressed in the following para- 
graph were abstracted froni this survey, It Is the 
opinion of the principal that the need for a workshop Is 
most draiTiatlcally dQCumented in the results of this 
survey as found in Tabic 1. 

Fifty per cent of the school 's staff have not taken 
a course in the teaching of inathemabics In the elementary 
school within the past five years. Seventy-five per cent 
of the school's instructional staff have not attended a 
mathematics workshop within the past five years, Of the 
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?l;rlc Syitera Surviy R«iults, East Cintfal llmctafjf ieJioel 



1, toll? of years linoe Uit soiim? in 
teasiiini of elim^iitir^ iiath 
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25 P'^r cent yiho hav€ attended a math workshop j none of 
the teachers ladlaated that the oontent of the math 
workahopE dealt slgJilficantly with metrics or the te ach- 
ing of metriCB. Plfty-slx per cent of the teaehers 
Indicated that they had done no type of liidependent 
prDfesslonal reading In the area of imetrics. Only 36 
per cent of the facility stated that they vere engaged 
in any form of metrics liistruatlon In the elaasroom, 
Seventy-five per aeiit of the staff gave the opinion that 
iiietrics instruatlon ooulcl te Integrated into other 
subject areas besides math and science* A very olgnifl- 
cant 93 per cent Qf the teachers stated that they lacked 
confidence in Instriioting students In the metrics system, 
Eigh'ty-one par cent of the staff felt that a series of 
inservloe progrmg wuld help to Increase their own 
knowledge of inetrlcii and in their coufidence In teaching 
Sietrlcs. 

Since a voliantary prograiii for Ajrierloa's national 
coriverslon to inotrics was mandated by the United States 
Corigress and Btgned into law in DecenibGrj 19 75^ the 
Imriedlauy of the problem of obtaining help In learning 
the fundamentalo o»f metrics and the Inetr-uctlon of 
metrics was further dramatized. Finally, tht eatlre 

t. 
i 
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practleuia problem centered around the teachers ^ lack of 
knowledge of the weight and measurement system vfhloh 
th^y v/111 be using In thelr^ own dally llve^ and will be 
expeoted to teach to their studente effeatlyely. It 
appears to be a truism that what teaehero tinder.stand 
ana feel oomfortable in teaohlng will be reflceted in 
the quality of their olaeeroDm Inatruotlon* Thue the 
praotlaum was oonceiv^ed to fill this void exlietlng In 
East Central Elementary Sohool. 

PURPOSE OP TOE PRACTICUM 

The purpose of the praoblcum was two fold i 
1* to plan^ dev^elop, and Institutionalise a 

metrleB worlcahop to Instruat teachers in the 
content of the metrics system and to provide 
some examples of appropriate teaching strategies. 
2, to plan and develop a model for organizing intro-- 
ductory metrics worlcshops for teachers, to be 
shared with other schools and sy stems • 

LIMITATIOWS OF' THE PRACTICUM 

The Metrics Workshop carried out In this praotioum . 
did not purport to give to teachers an in-depth study of 
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metrlcB^ but more to teaoh them the fundamentals of , 
metrice along with Bome taaohlng strategies for conveyirig 
metrics to their students. Aa a staff , East Central's 
teachers seem oommltted to the teaching of metrics to 
their students^ since now there will be adequate teach- 
ing materials and up-to-date texts vhloh preient metrloa* 
No attempt^ however, will be made to evaluate speolflaalljr 
the manner In which each teacher accomplishes the taai^hlng 
of metrics to her etudenta, 

REVIEW OF THE LITERATURE 

Historic Background of the Metric System 

By the late Middle Ages^ a Qomplex aisortmant of 
measurement systems was In use throughout Europa, Arbi- 
trary units such as the apan^ palrn, and cubit were used 
aa units of measurements* A rebirth of scientific 
Interest in France between the sixteenth and seventeerith 
centuries laid the foundation for the metric systeiri* A 
final impetus for the reform of the eystem of mea a ur anient 
came at the time of the Franah Bevolutlon. Wide vari- 
ations existed In measurements, and all reminders of this 
feudal system and of kings were to be dlscardedi 

In 1790^ the French Academy appointed aeveral 
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committees to investigate weights arid measurea reform. 
Change to a new system wls to be made with serious 
regard for the future, Three ov^erall prlnolpleB were 
considered in drawlns up a new syetem of measurements: 

1, Tht standard unit of lenith should be 
based on soine unchanging j absolute 
standard found in th^ phjrsloal universe . 

2. TOit hasle units of lengthy volume , and 
weight should be dlreotlsr related to 
each other. 

3» The multiples and subdivisions of the 
standard units should be deolmally 
related. 5 

The Frenoh Aoademy oornmitteeE specified the units 
of length should be equal to one ten-millionth of an 
arc representing the distance between the North Pole 
and the equator, The standard unit of length was to be 
called the metre (meter) ^ derived from the Greek metron^ 
meaning "a measure i*' The Idea of having the standard 
of length on some position of the earthi along with its 
declmall^atlonj was first proposed In 1670 by Gabriel 
Mouton, the vloar of St. Paul's Churoh In Lyon. For 
this reasoHi historians have settled on Mouton as a 

SArthur E. Ha;ilerberg, "The Metric Syetemi Pasti Present 
—Future?" yha Arithnietle Teaoher ^ 20^ No* 4, Aprils 
1973, 315. , 
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'^founclirig father" of the mettle system*^ 

Pranoa officially adaptad the metric eyEtam In 
1795, Its use was manaetoryi but not strletly snforoed, 
for the new syatein did net meat itflth Inunedlata approval* 
Other European countyies wer# Invited to Parle in 1798 
to learn of the aysttni sc that it might be adopted as an 
international standaa^d. The aducatlonal Impaet of this 
effort was to be felt at a later time, as gradually most 
of the major luropaan natipns adopted the metric system. 
As of the beginning cf the tti?entiath oantury, Britain 
and the United Statea v^rere ainQng the only leading Indus*^ 
trial nations of the world not to have adopted the nietrlo 
ayatein# 

.Only reaently have the mttlone of the British 
Commonwealth begun to eonvertp Britain began its metrl* 
oation prograin In 1965> while the South Afrioan government 
deolded to convert In 1966, Auatralia and New Zealand 
began their programs in 1970 j with Canada as last to 
announoe its deoialon to eonvert In 1971. Progrees in 
oonverslon Is Blow as the countries attempt to attain 

^Gary 0. Bitteri Jerald 1, Mlkesall, and Kathryn Maurdeff ^ 
Aotlvitlea Handboolc for 'Teaohlng the Metrlo SyBtem t Bogtoni 
Allyn and Baeon, 1976^ 310* 
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thalr goals for conversion. With the ultimate oonverslon 
of the United States to the metric systemj the French 
Aoademjr'a goal will be attained— the adoption of the 
metrio a^yetem as an International standard* 

Amerloa* s Conversion to the Metric System 

In the United States, the argument over whether 
the jnetrlo systeni should be adopted as the single 
official system of weights and measures is perhaps one 
of our longest continuing controversies. At the same 
time that Prance was studying the metric Bystem, Thomas 
Jefferson J then Secretary of State, wrote a report for 
Congress on the need for modernization of weights and 
measures I Jefferson's plan involved units of measurement 
based on the decimal system and units directly related 
to each other. His recommendation was not accepted and 
the adoption of metrics was not considered again until 
the early l800«s. 

In lfil6, President Madison requested Secretary of 
State John Qulncy Adams to prepare a new statement on 
weights and meaBures. Upon this request, Adams is sued 
an exhaustive report in IBBI on the subject, listing the 
advantaees and disadvantases of both the English and the 
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metric ayatems to the United States at that tlmt^ AdaifiS 
recommended retention of the English system by th^ United 
Statee^ v/hlch precludtsd further consideration of ^he 
metric eyatem for another 40 years. Then In 1964^ Congress 
passed an act naklng It lawful to u^e the metrlo eyatem 
for transaotion of any buslneeB In the United StateB, As 
of this time, use of the metrlQ syoteni wae not mndatory^ 
but it was anticipated that in a short period a JTurther 
act would set the date for its exclusive adoptioru 

Pollwlng this legislation^ until the early j^oO's^ 
there was llttlG real ' progress tnivard metrication In the 
United States I aB the metric l3sue became a full-^f Isrdged 
public controversy. In the late 1960*b and early ISTO'^n 
bills to force the United States to convert were Intro- 
duced to CongreBB, but paBsage was continually clooked. 
Then in 1968^ the Metric Study Act beeame laW| p^ovldlne 
for a three year program to determine the Impact Of 
IncreaBlneVtha use of the metric system. Thci rop^rt 
recommended that the "United StiJtes change to tlw Inter- 
national Katric System deliberately and carefulljr^^ and 
that ''Congress J after deciding on a plan for the nation ^ 
establish a t argot date 10 yesirs fihoad^ by v?hlch fclr;© 
the United i^tates v;ill have beoomi? pTadonilnat^ly ^ though 
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not exclusively, metric." 



Since 1971s there have been several attempts to 

enact federal legislation to establlBh a national metric 

conversion board. The Metric Conversion Act of 1972 

passed the United States Senate ^ but failed to have 

action taken on it in the House and was, therefore, 

defeated. A bill establishing national policy In metric 

education did become law In 197^+. The law stated that: 

It is the policy of the UnltQd States to 
encourage educational agencies and Insti- 
tutions to prepare students to use the 
metrie system of measurementB with ease 
and facility as a part of the regular 
education program, - 



The Metric Conversion Act of 1975> signed into law 
on December 22, 1975j established a national policy of 
United States conversion and a United States Metric 
Board to coordinate and assist the voluntary, gradual 
incrQasing use of the metric system. Now under the 
direction of the United States Metric Board, the United 



"^Cl&lre R* Geler, Metric S ystem of Weights and Measures : 
U. S. Con veralon, Library of Consresa, Congressional 
Research Servioe, February, 1976, p, 8, 

^Albert B. Ohalupsky and Jack J. Crawford, "Preparlns the 
Educator to Go Metric," Phi Delta Kappan, 57, No, 4, 
December, 1915, 263. 
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States Is ofriclally coimnfcted in following the directives 
of the 1971 Metric Study— to convert to the metric system 
through a voluntary, ooordinated national program. 

Teacher Training In the Metric System 

Atnerlea's conversion to the metric system Is 
inevitable with the passage of the Metric Conversion 
Act of 1"975. Now the United States is no longer concerned 
with the question as to "when" conversion will occur. It 
Is now a question of "where" and "how." The brunt of the 
task of converting to the metric system will belong to the 
educational community, for the schools are largely "where" 
eonverglon will be learned, The 1971 National Bureau of 
Standards study recommended a coordinated national program 
to set about deliberately and carefully chansing to the 
metric system. Among these recommendations was one which 
has great Impact on educationi "That early priority be 
given to educating every American sehooichild and the 
public at large to think In metric terms, The proper 
education of students is the most Important, factor for 
a suceessful conversion, 

^Fred J. Helgren, "Schools are Oolng Metric," ^e 
Arithmetic Teaoher, 20, No. 4, April, 1973, 311. 
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Congress' metric message to the educational ooimnunlty ^ 
as Implied in this sW^Sy^T^^ than to oonveTt 

local educational programs. A 10 year ichDol metrleatlon 
oalendar issued to all school dl^trlota Identified thm 
first two years to be Involved in ''planning, training 
teachers^ and ourrlouluin research. Teachers Kill 
need to be prepared or retrained to teach, the nev measure- 
ment systami It is estimated that 8-15 hours of irise:rvlca 
training would sufflee teaehers for going metrlo*^^ A 
basic introduction to metrics is essantlalj for te&eh#rs 
must know and underatand metrics themselves before they 
can teach it to children* They do not , havfeverj haye 
to learn everything about the system in order to b^gln 
teaching the basic fundamentals* 

Elementary school teachers will require the moist 
intensive training* Early elementary teachers must be 
especially familiar with the metrie syaterni for It la 
important not to oonfuse beginners with the two systems 
of measurement* Ineervlce training activities can 

^^Jones, op^ clt , ^ p* 2^* 

^^U, S. Department of Coinmeroej U, S. Metplc Study| 
■Interim Report—EduQatlon i National Bureau of StaricCards , 
Special Publication V/a3hin*gton, C.i U. S, 

Government Printing Offioej 1971, p. ^9* 

^^ Ibld. > p. 50 • 
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carried out in a number of ways* Programs for inservlce 
can be completed in pro-planning days, during teacher 
work days, weekend workshops, or through television 
instruction. Time available for these activities Is 
small, however, and often, most instruction occurs in 
after-school sessions. Resource people for inservice 
training may include supervisors, college professors, 
or consultants. Despite the details of setting up 
teacher workshops in metric education, it is essential 
that the: 

. . . emphasis should lie in the strategies 
and tactics for teaching measurement in 
early and later elementary years, and In 
achieving at least the beginnings of an easy 
familiarity with the metric units. 

The strategies for teaching metrics are learned as 
the teachers experience metrics in the workshop situation. 
"Training should be similar to that which we hope 
teachers will use with their students, as teachers 
generally 'teach as they are taught '.""^^ The essential 
component of teacher training workshops is that the 
material stimulate the participants and give them 



J'3 ibid. , p. 53. 
^^Ibid., p. 116. 
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aomethlng to take home to teaoh to others. Teachers 
must "learn by doing-- and experlenoe the meaaurlng 
activities theniBelves. PlannlnE for teacher training 
should Include projects and activitlea that call for 
estimation and measurement. In this wayi teachers 
are at ease with measurement in the metric systemi and 
their students will, in turn^ find It simple. 

Teachers have a large responsibility in instructing 
our nation's youth In the new measurement system. Only 
by experiencing the measurement system themselves can 
they attempt to instruct studenta. This experience can 
be attained through teacher-training activities* 
Teachers cannot afford to delay the duty of teaching 
children for tomorrow's metric world, "Teachers must 
assume the obligation to prepare themselves, their 
pupils, and subsequently, the public, to meet our 
country -s commitment to go metric, "^5 

Strategies for Teaching the Metric System 

In metric conversion, the United States occupies a 
unique position In recent history. We are well behind 

^^Lottle Viets, "Experiences for Metric Missionaries," 
The Arithmetic Teaoher , 20, No, 'I, April, 1973, 315. 
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other countries in the adoption of the metric measurement 
syatem. This tardlneas provides at least one benefit, 
for It permits the United States to profit from the 
experiences of other nations In their experiments In 
changing measurement systems, America can benefit from 
the resulting educational problems encountered when such 
countries as Australia, Britain, New Zealand, and Canada 
converted. 

Classroom practices and teaching strategies are 
proposed for the successful instruction of elamentary 
students * Some of these are based upon the experiences 
of other nations' educators, while other strategies are 
espoused by educational agencies such as the National 
Education Association and the National Council of Teachers 
of Mathematics. At the top of the list of suggested 
teaching strategies is the idea that concepts of metrics 
should be taught through the use of metrics Students 
should be actively involved and learn to use the new , 
measurement system In meaningful experiences. Students 
will learn best If they are not "taught" but are allowed 
to experience the new system. Teaching should stress a 

^%elgren, op. cit, , p, 311. 
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•*hande-on experience" approach In which students v/ork 
Individually or in small groups. 

"Hands-on experiences" should focus on measurement^ 
letting the students practice in estimating and then 
measuring* ^'^ Too often the study of measurement has 
consisted solely of written work. Lack of attention 
to activities encouraging thinking and estimating In a 
measurement system made study dry and dull for pupils* 
Therefore^ to motivate students in learning a new 
measurement system, teachers must focus on measurement 
activities, J 

The metric system can seem so difficult if Instruc- 
tion deals with the full range of units such as the 
deciliter or the dekaliter* The general public only 
needs to know the follov/lng metric units ^ meters 
kilometer, centlmeteri milliliter, liter, gram^ kilogram, 
and ton* These units will suffice for 90 per cent of 

^'^Marllyn N* Suydami "Metric Currlculumi Scope, Sequence 
and Guidelines," In A Metric Handbook for Teachers ^ J* L. 
Hlgglns, ed., Reston, Virginia* National Council of 
Teachers of Mathematics^ 197^ ^ p» 8l, 

l8 

John L, 'Pelrer, "Now Is a Good Time to Get Started in 

Metrics I Industrial Educatio n, 6^, No, 6^ September^ 
1975, 32. ; 

i 
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the public's needs* Therefore, teach only what the 
student neede to know*-*do not overteaoh*^^ 

American students and teachers are faced with the 
dllemna of living with two measurement systems. For 
the time being, students will be living in a non-metric 
world, while learning the metric system In school* 
Ideally, instruction would occur when metrics has been 
totally adopted, but we must begin now In instructing 
metrics* Ihus, students must now be taught the metric ^ 
system as another measuring system. 

Students should be instructed in the^ inetrlc system 
as the first measurement system. It is important that 
they learn to think In terms of the metric system itself , 
They must learn to estimate, measure, and think intu- 
itively within the metric system* Then, as long as the 
United States exists under two measurement systems, 
students can be taught simple comparisons of equivalent 
measures in the customary system* For example, a 

liter is slightly larger than a quart*, a meter slig 

-- _ --- % 

20Bitter, op. clt. , p. 1^. 
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longer than a yard. This will bo helpful^ but in no 

case should one strees ocnverBlon exercises. The 
student must learn to think In the metric syatenij and 
not depend on converting metric units to familiar 
English units. Dual labelo only complicate and block 
new learning. Aa a teaching tactic , one must constantly 
keep this in mlnd^ for conversion can seriously impede 
instruction. 

For the teacher who Is Interested In a learning 
center approach to metrics Instruction, games can be 
of great benefit.-^ Games can be operated Independent 
of direct teacher control^ allowing the teacher to do 
individual work with other children. Metric games 
provide teachers with specific activities for pupils 
who do not respond to more typical types of Instruction. 
Games can be used with verbally unskilled students or 
students who are not challenged in the classroom and 
tend to become bored with the regular classroom routine. 
Metric games can be easily reproduced from various 

^^Suydam^ op, clt. j p. 8^. 

22cecil R. Trueblood and Michael SEabo, ^'Procedures for 
Designing Your Own Metric Games for Pupil Involvement," 
The Arithmetic Teacher , 21^ Mo. 5, May^ 197^* ^0^1. 
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sources or designed by the individual teaoher. 

feachers will continue to be challenged as they 
attempt to instruct students in the metric system while 
living in a non-metrlo society. Such instruction can 
be doncj however, as evidenced from England's converBlon 
experience. Britain is still struggling in its effort 
to go fully metric, yet one observer noted that any 
Englishman with difficulty simply needs to grab a near- 
by 10 year old child. ^3 The children have no trouble 
understanding metrics with Britain's entire edueational 
system now metric. 

In conclusion, the following strategies can be 
kept in mind as the teaoher instructs students In the 
use of the metric system: 

1. Teach students to "think metric." 

2. Focus instruction on estimation and measurement, 

3. Stress "hands-on experiences." 

M, Do not stress conversion; suggest only approxi- 
mation between English and metric systems. 

5, Tuaeh only those metric units students need to 
know. 

23'iBritain's Metric Woesi Lesson for U. S.," U. S, News 
and World Rep ort, 80, No, 19, May 10, 1976, ^^8. 
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CONCEPTUALIZATION OP THE SOLUTION 

It is lees than reasonable to expect teachera to 
instruct students In an area as current and Important 
aa metrics without providing them with sorne formal 
instruction in metrics and accompanying teaching 
strategies. The partloipant fait that conducting a 
aeries of programs and workBhops in the area of metrics 
would help to incroase teaohers' knowledge In this 
area« 

As the metrics workshops were planned^ there were 
three main objeotivesr 

1. To upgrade (increase ) teachers' basic knovrledge 
of the content of the metric system* 

2, To Introduoe some appropriate strategies for 
teaching metrics in the elementary school. 

3* To Increase the teachers' feelings of confidence 
in instructing studente in the metric system. 

East Central Elementary Is the only school in the 
school system to have planned such Inservice programs in 
metrics* Principals were informed of the workshops ^ and 
aoma principals did indicate an Interest * but stated their 
teachers had been too Involved ,in the Southern Association 
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©elf-study to undertake any additional workshops during 
the 1975^1976 school year. Some principale also Indi- 
cated an interest In the results of our workshops^ The 
Modal for Developing an Introductory Metrlos Workshop 
will be shared with the principals In hopes of ancourag-' 
ing workshops ir other alementary schools* 

EXECUTINQ THE PRACTICUM 

Determining the ^ Need 

In planning Inaarvlce activities for the East 
Central Elementary School staffs the participant 
previous experlanoe has demonstrated to him the 
importance of the staff *s support. Teachers may be 
oojnpelled to participate In workshops such as East 
Central's Metrloa Workshop ^ but often their enthusiasm^ 
support, and interest are increased when thoy have 
played a role In deciding what types of workshops are 
needed and planned* 

Through Infornial conversations , discussions, and 
evaluation sessions with the teachers, the principal 
learned from several teachers that they laoked confi- 
dence and felt uncomfortable in attempting to effectively 
teach metrics to their students • In the newly adopted 
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math textbooR in grades one through three, Addison- 
Wesley's Investigating School Ma thematics, TnetrlcB and 
metric terms are used^ and many teachers were not 
familiar with theee terme. Teachers had become aware 
of metrics alnce the new textbooks did pay considerable 
attention to metrics. Even more important is the fact 
that emphasis is placed on metrics in the new math texts 
for grades fourj five, and six, which will be introduced 
during 1976-1977. 

Principal Dunbar made the decision to survey the 
entire East Central staff concerning metrics with the 
purpose of determining the actual need for an inservice 
program in metrlos. (See Appendix A.) As a result of 
this survey the decision was made to pursue plans for 
a metrics workahop for the purpose of instructing all 
teachers and staff members in metrics, (See Table 1 for 
survey results.) 

The survey indicated that more than 50 per cent of 
the school's staff members had not participated in a 
mathematics education course or workshop within the past 
five years J nor had they done any professional reading 
on the subject of metrics, A highly significant 93 per 
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cent Indloated that they did not feel oonfldent in 
' inBtructlng elementary students In metrics ^ and more 
than 80 per cent felt that a oerles of InBervice 
programs on the subject of metrics v;ould help them to 
gain confidence In the teaching of metrics. 

Seeking System Level Approval 

Approval for the metrics inservlee programs was 
received from the ^chool system superintendent and 
curriculum director. Superintendent Jesee Laseter 
Interrogated the participant completely on the need 
of such a workshopi the cost for consultants and 
materialaj and the timing of suoh a workshop since the 
Southern Association of Collegea and Schools (SACS) 
Visiting Committee would be present during Aprils 1976, 
Mr. Laseter queBtloned the wisdom of beginning such a 
series of Inservice programs since teachers had been 
required to take on such a heavy load during the year 
in preparation for the Visiting Committee. Mr* Laseter 
did approve the workshop ^ and he. agreed that the school 
systein would pay for the expenses of an outside consult 
ant slnoe the Rome City SChool System does not have a 
math or science consultant on its staff* Mr, Sam 
McCain, Curriculum Director, sanctioned the workshop 
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and had originally planned to partlelpate himself, but 
syatemwlde acoradltafclon and other priority tasks 
precluded his being present at the Beeelons, 

Saleotl on of consultants 

Immediately on receiving approval from the Suparln- 
tendant to pay for the coneultant^ the searoh began for 
auoh a qualified individual » The first parson to be 
conslderad was Dr^ Pranoes ThompsoHp who Is inath aonsult- 
ant for the Northwaet Geoi»gia Cooperative Educational 
Bervioea Agenoy (NW Georgia CESa), an agency funded 
through the Georgia Department of Education, 

Dr* Thompson vras contacted and asked bo serve as 
the direetor and resource person for the Metrica Workshop* 
She agreed to accept this role and to try to plan her 
schedule so that she would be available to oonduot her 
portions of the workshop on her own time* Since the 
Rome City School System doea not partlelpate in CBSA, 
she would not be allowed to eerve the Rome City Sohoole 
during her regularly scheduled duty day as consultant 
for the NW Georgia CESA, 

Dr. Thompson received her BS degree from Abilene 
Christian Collage, her MA degree from the University of 
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Texas, and her Ed.D. In mathematlos education from the 
University of aeorgla, Lhe has served as the math 
consultant for the NW Georgia CESA for approximately 
three years, and she enjoys an excellent reputation in 
jaatheinatics education in northwest aeorgla. She did a 
brief series of matheumtlcs inservlce programs for the 
East Central staff during 197^-1975, and the staff 
worked well with her at that time. 

An additional resource person, MIbb Betty Roe, was 
aelected by the principal and Dr. ThompBOn to aid with 
the Metries Workshop. Miss Roe, math teaoher at West 
Rome High School, was recommended to lend assistance to 
the East Central V/orkshop. During the Spring Quarter, 
1976, Miss Roe had planned a senior high level math 
quarter course In metrics at West Rome High School. 
Principal Charles Hudson was aware of her plans and , 
recommended Miss Roe, a Berry College graduate. 

Since Dr. Thompson was available for two Inservice 
programs, she suggested that Miss Roe be asked to 
present a session. After discussing the possibilities 
with Miss Roe in early March, 1976, It wae decided that 
Miss Roe would present a session on metric prefixes, the 
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linear aepecta of metries, and demonstrate some activities 
and worksheets which she had used and was planning to uoe 
in her aenior high course, 

Selegtlon o f WorkBhop MaterialB 

An important part of this praotlcum was the seleotlon 
and purchase of the neoeasary materials to be used in the 
Workshop and for subsequent use by East Central teachers 
as they plan and Inst rue t their students. Dr* Thompson 
served as the resource person In reoonimendlng these 
materials which would be considered basic materials any 
elementary school should have in order to teach metrics, 
Dr* Thompson did not recommend the purchase of any 
teaching kits initially until all the basics had been 
purchased. 

The principal had reviewed books and articles in 
planning for the Itforkshop ^ and he made the decision to 
order several of these, At least two salesmen gave the 
principal some free teaching materials ^ specifically , a 
set of metrioafcion masters and a teacher's edition of a 
student metric teKt, Congressman Larry McDonald^ on 
request from tht principal, sent some pamphlets and 
other materials which he obtained from the U. S, Government 



Printing Office and the Library of Congress. 

The following lists contain those materials, either 
purchased or received free, that were used in the Workshop: 

Instructional Supplies 



2 Vertical Metric Tapes 

1 Think Metric Personal 

Scale 

2 Simple Scales 

2 Metric Stacking Masses 
2 Graduated Liter Pitchers 
2 Wooden Centimeter Rulers 



1 Trundle Wheel 

1 Bar Mass Set 
12 Maple Meter Rulers 

1 Balance Scale 
20 Individual Student Celsius 
Thermometers 

1 Celsius Lab Thermoiheter 



Charts 



The Metric System . Dansville, New York: Instructor 
Publications, Inc., 1976. 

Duplicating Masters 

Nichols, Eugene D., et al.i. Metrication Masters , New York: 
Holt, Rinehart and Winston, 197^. 

Pamphlets 

Geier, Claire R., Metric System of Weights and Measures : 
United States Conversion , Washington, D. C . : U. S. 
Government Printing Office, 1976. 

U. S. Department of Commerce, Brief History of Measurement 
Systems , Washington, D. C: U. S. Government Printing 
Office, 1972. 

Teacher Resource:* Books 

Bitter, Gary G., et al.. Activities Handbook for Teaching 
the Metric System , Bostonl Allyn and Bacon, 19Yt). 

Haugaard, James C, et al. . Fun and Games with Metrics ^ 
Englewood Cliffs; Prentice-Hall, 19T^* 
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^ The Ma trio System (Student Book) Teacher* s 
te dltlp n^ henlo tark, Calif ornial Addle on-We s 1 ey " 
Publlihing Company I 197^. 

Trueblood, Cacll R,, Metric Measuraments s Aotlvltlaa 
and Bui la tin Boaj'ds, Dansvllle ^ New York i Instructor 
Fubllcatlone ^ Ino . ^ 1973* 

U, S, Departmant of Commerce, U, S. Metric Study , 
Interim Raport^Eduoatlon j Washington | D. C.i U, S. 
Government Printing Of floe , 1971* 

See Appendix D for a list of all metric materials 
available to taaahers In the East Central Elementary 
School and Rome City Schools Materials Center, 

Plans and Schedules for Workshop Programs 

Principal Dunbar consulted other authorities In 
the metrics area as plans were being made for the Work- 
shop sessions, Mrs. Clare Nesmlthj math consultant for 
the Georgia Department of Education, offered her sugges- 
tions In a conversation, Mrs, Nesmlth gave her hearty 
endorsement to Dr» Frances Thompson as being an outstand- 
ing resource person. Mrs, Nesmlth told the participant 
that the Georgia Department of Education had not made any 
concrete plans to deal with metrics in the state 
curriculum guides beyond the references to metrics made 
In the 1971 editions of the math guides, Aeoordlng to 
Mrs, Nesmlth^ a Georgia Metrication Conffnltteei which has 
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been appointed, will begin official meetings in January, 
,1977* to plan the institationallEation prograin for 
metrics In all of Georgia* a schools* No target date has 
been set as to when metrics education will become a 
reality for all of Georgia's students. 

Mrs. Joyce White, math supervisor for the Cobb 
County, Georgia, Public Schpols, in a converBation with 
the participant I stated that she had conducted several 
one or two-hour workshops in Cobb County's elementary 
'^itJhWIBT^^THfse WrK^ weFiTfone only on 

request by principals* Cobb County, is a metro Atlanta 
county, with a school district population of more than 
50,000* In her workshops, Mrs* TOiite had apparently 
presented more conversion activities from English to 
metrics than had been suggested in the literature, Mrs. 
White did inform the uartleipant that her system had 
been able to fund several metrics kits for their schools 
from federal monies. She recommended that the Rome 
School System purchase at least one complete metrics kit 
for its central Materials Center, 

An interesting sidelight gained from Mrs. White 
indicated that some Cobb principals were receiving some 
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reeietanea to conversion to metrioa from parents • A 
group of parents had complained that teaohlng me trie a 
was nothing more than another edueatlonal bandwagon, 
and that Its sole purpose was to take parents' minds 
away from the "new math" eontroversy. 



As previously stated^ because of Dr* Thon^Eon's 
busy sehedule and our school's limited flnanolal 
resources. It was decided that the principal i along 
with Miss Betty Ro©! would conduot several of the ' 
^Worlcshop^^se ss lwsT^^Dr"Th^^^ 

for two hours on Wednesday^ March 17t 1976, to dlscusf 
the precise plans for the Workshop programs and to 
flnallEe the dates for each session. 



The following Workshop dates, programs, and leaders 
were planned* 

Session Date Program Leader 



Ellis Dunbar 



Wednesday Pre-test and 
V7/76 Orientation 
3*00 p.m. Brief metric history 
U. S, Conversion to 

metrics 
Advantages and disadvan- 
tages of metrics 



Wednesday Eye Gate Pilmstrlp, Ellis Dunbar 
^1/1^1/76 Joseph Louis LaGrange 

AIMS 16inm €i.lm^ A Metric 
Amjrlca 

Discussion of films 
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Session Data 



Program 



Leader 



6 



Wednesday 
4/21/76 
3iO0 p.m. 



Wednesday 
5/5/76 
3^00 p.m. 



^WedneBa¥y' 
5/12/76 
3:00 p.m. 



Wednesday 
5/19/76 
3 00 p.m. 



Leoturei Uses of Mss Roe 

metrlo system^ 

raetrlo prefixes 
Handouts All You VJlll • 

Need to Know About 

Me trios 
Appropriate Linear 

activities and 

worksheet B 

Lecture on mass^ Dr. Thonpson 

volume, and tempera*- 
ture 

Appropriate "hands on" 
aotivities and teach'- 
ing strategies 



Drr ThdiDnpsbn 



SuSmary^^nd^^imafKB 
concerning previous 
week's activities 

"Hands on" activities 
and metric teaching 
strategies 



Post*-testi evaluation Ellis Dunbar 
Diecusslon of Workshop 
Principal's statement of 

appreciation to 

faculty 



A more detailed sunraary of each of the six works 
sessions is found in Appendix 1* 



Developing the Model 

Based on a suggestion by Professor Melvln H* Tennis , 
Nova Practlcums Reviev/erj a model was developed which 
could aid other schools interested in planning a metrlos 
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workshop. Developed almost entirely after the East 

Central Metrics Workshop had been completed, the model 

Incorporates all of the features of the Workshop with 

some minor modifications (see Appendix J) » The five 

main sections of the model arei 

!• Organizational steps In setting up a metrics 
ineervioe program 

II. List of basio metrics measurement materials 

III. List of metrics consultants 

IV. Janpies of suggested teachlng/leErning 

. , . ..^ct.l3^i:tles_™_„™..__._™_ 

V* Selected metrics reading materlalB. 

Since metrics education will become an important 
ourrlculum topic for more and more elementary teachers , 
this model can serve as a springboard for area sohools 
to plan and develop their own inservice programs based 
on the model* An Individual school or group of schools 
would necessarily have to tailor the model to meet their 
needs^ but the list of basic materials needed in any 
elementary school and the « list of activities^ games, and 
professional readings should prove valuable to almost 
any elementary or Junior high (middle) school teacher 
Interested in teaching metrics* Some of the activities 
would have to be modified to meet the needs of primary 
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or Junior high age students. 

'ShB aetivltles and teaching Ideas contained In the 
model are prlmarHy those suggested by the Workshop 
consultants and used In the Workshop. There are other 
activities that could be easily . substituted. Since 
more and more publishing and audio-visual companies are 
flooding" the market with metrics teaching materials, 
there is an adequate variety from which to choose. It 
should be noted here that it Is cheaper to purchase the 
-bars±-c"metTi-ffS™teirchlTrg"ma-terlar^^ 
Individually rather than buying a prepared teaching kit. 
The consultant and principal verified this information 
as plans were made for purchasing the needed teaching 
materials. Dr. Catherine M, Maney (a Nova graduate) 
did some excellent evaluations of metrics materials In 
her Maxl II practioum, An Effort to Produce a R eoo mmended 
List of Elementary Metric MftterialB . 

Model CiianpeB from East Central Workshop 

There were six Inservl.oe programs in the East Central 
Workshop; however, only four sessions are suggested in 
the model. If properly organized, sessions one and two 
could be combined, and the fllmstrlp on Joseph Louis 
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LaGrange could be ellminatedi Alao the poBt--test and 
evaluation portions of the WorkBhop eould be Incorpo- 
rated Into the final session instead of having a 
special steaion for these Items • If teachers are 
expacted to attend Inservlce programs such as these 
after the school day is completed on a weekly basis ^ 
four sessions seems more feasible than six. 

Exporting the Model 

The participant plans to present an abstract of 
the model at the Annual Administrative Workshop for 
the Rome City Schools during early August ^ 1976, The 
suggestion will be made then that consideration be 
given by the school system to the possibility of 
training elementary and Junior high school principals 
as a group and encouraging them to work with their 
staffs. The participant also plans to present the 
model at the September or October meeting of the 
Seventh District Elementary Principals ^ an organisa- 
tion which he serves as president* A copy of the 
model will be. made available to principals who are 
interested. 
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EVAIiUATION 

Evaluation of the Workshop Schedule 

Wie Eaet Central Metrlca Workshop was oomposed 
of six afternoon sesBlonBi which lasted a total of 
approximately saven and one-half hours. As reooinmendeC 
In the models the numbers of seeslons and hours should 
be reduced by combining seBelons one and two Into one 
session^ and five and six Into one session. The 
filmstrlp^ Jos eph Louis LaQrang^e , should be substituted 
with another hlstbrloal fllmatrlp or conpletely ellml-^ 
nated* It did not serve Its Intended purpose of 
presenting a brief metric history. 

It Is suggested that^ if possible, workshop sessions 
begin at the start of the school yearp and be held 
during pre-planning days. If this could be accomplished, 
a four to six hour workshop on one day oould prove 
satisfactory. The only drawback to this plan Is that 
workshop participants would not have sufficient time 
to study the oontent of the workshop to determine If 
there were misunderstandings and large gaps in their 
metr/cs knowladge . 
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If it Is necessary to plan after school workshop 
sessions, give teachers vhe schedule as far ahead as 
possible. Using the regularly scheduled staff meeting 
day, and in a couple of instances trying to include 
faculty meeting agenda Items and the workshop agenda, 
proved to be less than satisfactory. Teachers are 
willing to stay other days if they are given ample 
warning. 

gyaluati on of the Content Mastery ^ 

In order to determine the degree of mastery of 
netrlc system content, pre- and post-tests were admin- 
istered to the Workshop participants. The same mastery 
test was used for both pre- and post-testing (see 
Appendix P). The mastery test was derived largely from 
a sample metric mastery test In Activities Handbook for 
yeaohlng the Metric System . The sample test was not 
used In Its entirety, for several questions in the 
sample tested information not given in the sessions of 
the East Central Metrics Workshop. Only those questions 
which would measure information as presented to the 
participants were included on the mastery test. 

^'*Bltter, op. Pit., p. 337. 



49 



42 



The pre- and post-'besta were designed to Include 
questions to measure i hlfatory of the metric system, 
linear measure, volume measure, weight measure, 
temperature measure, and knowledge of prefixes. Mo 
instruction was given on conversion from English to 
Metrics; therefore, no questions on conversion were 
included In the pre- and post-tests. 

The pre-test was administered to 18 participants 
during the first session of the Workshop^ The number \ 
of participants fluctuated In each session, as student 
teachers Joined or left the group and as teachers were 
absent. Fifteen Individuals were present for all six 
sessions and were administered the post-test, A 
comparison of the pre- and post-testing was made on 
the 15 participants who were present for the entire 
Workshop (see Table 2). 

Table 2 presents a comparison of pre- and post-tests 
for the 15 participants. Staff memberB were assured 
of their anonymity in the publication of this report, 
thus names were omitted. Seven participants made a 
perfect score (100^) on their poet-tests. The loT^est 
score on the post-test wao 76 per cent of the answers 
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TABLE 2 

Comparison of Pre- and Post-Testing 
East Central Eleniarifcary School 



^ Percentage of Answers Correot Percentage of 
Teae^lte' ' 'Pre^Tist "^'T^.fiTest Increase 



A 722 95* 231 

B 191 1001 811 

C W %00% 861 

D k% 16% 721 



E W S0% ^31 

F 57? 901 331 

G 852 951 101 

H 28$ 951 67i 

1 m% 100% 861 

J ^1% 811 34? 

K W . 851 382 

L 2k% %00% 76% 

M 281 100? 721 

N 62S ' lOOS 381 

0 ^32 1001 51% 
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correct; yet, this Individual teacher had improved her 
i ' ore from a pre-test score of four per cent of the 
answers correct. The average percentage of increase 
betvfeen the pre- and poBt-tests results was 5^.^ per 
cent with the highest percentage of increase being 
86 and the lowest percentage of increase being 10 per 
cent, These post-test results showed a generally high 
level of performance on, content mastery on the part 
of the Workshop participants. 

gva lua t i on Que s t i onnair e 

A sunmative evaluation questionnaire was administered 
during the final Workshop session to all teachers and 
student teachers who had participated In the Workshop (see 
Appendix G). The questionnaire was drawn up by Principal 
DUnbar to try to deterinine whether or not the Workshop 
had met its primary objectives as far as the teachers 
were concerned. 

To encourage freedom of expression, teachers were 
aaked not to put their names on their queationnaires. 
Results of the questionnaire are presented In Table 3. 

All questionnaire respondents indicated that they 
were encouraged to read more professionally In the area 



TABLE 3 



Mxiu Horkihop Evaluation 



ffiE EESPOHEl 
QUESTIONS IKE RESPONSES m m 

li Kill ths Inforaatlofi and ikm you 
reciivid froni tht Met?les iorkihop 
help |0u in your plans to feeaoh 

letries jiext jreap? 3.5 g^j 

^. Will pu be eneouraiefl to read more 
prQfeasioiialljr in the %m ef mtviu 
as a result of the Metrics Wopldhop? 15 mf 

3. Do jTDU fgel more confident iboufc 
teiehlrig metrics as a result of the 
Metrics ferkshep? I5 ggj 

^. Here the presenfcatloiii ralited to the 
Hetrlcs torkshop effectivit (fik, 
filmstrlp, lecture, handi-on astlvitiiSj 
and deinonitratlQns) I5 jpoi 

5. I^oulii jfou be willlni to attend a mn 
in*deptli Metrics Workshop it Berry 
Oolhp or ilsajfliire m a mult of your 
intrcduction to letrlfis at ouj school? 15 5o| 2% 



6, lit ispaot of ihe mm lerkshop 
m MOST valuable? 



ii^iriiiinti in ist.......... 

dimenstratlQng of gimi 

Dr. tapsen'i Imm 



U What aspect of the Mstrlos Korkshop 

^as LEAST viluablef fllr^strlp, Itoturi 

8. Whit suggistiona m jrou make fop 
Improving a Metricg Workshop suQh as 
this one! (in the event another 

aohool wanted tc organize i .orkihep? .orkihop should be m out it 

btglnning of par 
immt miitini tine than on 

Bine diy ai faculty mtitlng 
_ mi fop muum ruling matirlal 

sn subject 
need fop hom exerslses to he 

eheckad togethep 



of metrics (question 2)^ and all respondents felt that 
the preeentatlon sessions were effective (question 
Eighty-seven per cent (13 per cent did hot respond to 
the question) felt that the information and ideae 
presented In the Workshop .would help them In their 
Instruction in metrics next year (question 1)* Appar-- 
ently those 13 per cent who did not respond felt that 
matrlca information was not applicable to them. Eighty 
per cent felt more confident in the teaching of metrics 
and tiO per cent of the staff would be willing to pursue 
additional in-depth metrics workshops. 

The most valuable parts of the workshop were listed 
In the evaluation questionnaire i 

1. Dr. Thompson's presentations and activities* 

2. Demonstrations of relevant metrics games and 
aetivltleSi 

3. BKperiments In estimating In metrics* 

The fllinstrlp was mentioned most often as being the lea&t 
valuable portion of the Workshop, 

Examples of comments made to Improve the Workshop 
included the following: 

1, Workshop should be conducted at the beginning 
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of the year'* 

2. Workshop should be held on a different day from 
the regularly* Bohsduled staff meeting day. 

3. Length of time of the Workshop should be 
extended. 

Need for additional reading material on metrics 
was expresBed. 
5. Need for homework type exercises which could be 
checked and tjis cussed the following week was 
expressed. 

Evaluation of the Consultants 

Dr. Frances Thompson and Miss Betty Roe proved to be 
excellent resource persons and consultants. Dr. Thompson 
was more than generous with both her time and knowledge 
In planning and instituting the Workshop, and she went 
beyond the call of duty, even In the providing of materials 
for which she received no compensation. She worked 
extremely well in providing the leadership for East Central 
teachers In this Workshop. Two teachers reBponded In the 
questionnaire that the most valuable aspects of the V/ork- 
shop were Dr. Thompson's lectures and demonstrations. 

mss Roe, who only one session, presented her 



58 



^9 



materlaX well and was very enthuslaBtlc In her presenta- 
tion. She was most enpajhetlo with the teachers since 
she hereself was drawing up a one quarter course in 
metrlca for hlish. school students. The unfortunate aspect 
of her session was that teachers did not have time to 
completQ and check their worksheets on linear meaBurement . 

It should be noted that a formal evaluation of the 
consultants by the teachers was not made; nevertheless, 
It was obvious to the principal that their presentations 
exceeded all of his expectations. 

Evaluation of Audlo-vlsuals 

Two audio-visuals, a l6mra film and a color sound 
filmstrlp with cassette, were provided for use by Dr. 
Thompson* The l6mm film, produced by AIMS, A Metric 
America, Is an outstanding film which could be used to 
introduce to almost any group the reasons why America 
needs to convert to metrics. The film also provides a 
good background of basic metric Information. Teachers 
expressed pleasure in viewing this film, and they 
dlscusBed with the, consultant how they could obtain the 
film for use In their own classes. This film is recom- 
mended for any group studying the metric system, above 
the primary level. 
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The color sound fllmstrlp with cassette, Jojegh 
Louis LaOrange . gave some historical backsround of the 
metric founders j however, no one was very enthusiastic 
about the filmstrlp. Some teachers remarked In their 
evaluationffl that this filmstrlp was the least valuable 
part of the entire Metrics Workshop. It Is the partic- 
ipant ' s .opinion that the filmstrlp probably should have 
been omitted entirely. 

There are several excellent sound filmstrlps avail- 
able. Dr. Catherine M. Maney, a Nova Ed.D. graduate 
(Boston Cluster), evaluated a wtae variety of audio-visuals 
in her Maxi II practicum report. ^5 she listed as excellent 
the following sound filmstrlps with cassettes: 
Title Produoer (Publisher) Grade (s). 



Let's Co Metric Cambfldse Book Co. , 

Times) K-b 

Meter, Liter, and Oram 

Pun C. W. Clark, Inc. 1-5 

Think Metric Educational Products, 

Inc. 

Metric Delichts Math-Master 1-3 

Stories to Help You , , 

Think Metric Math-Master '"^ 

The Adventures of Mr. j 

Wlndbac In Metrlcland Educational Products, 

iJio. 1-3 



25catherine M. Maney, An Effort to Produce a RecoMjlgMed 
List of Elementary MetHOMaMiM.* Unpublished Practicum 
Report , Nova University , 1975 , 
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This Inforinatlon from Dr. Maney reached the partlclpar.t. 
too late for conslderatl on in planning^ howeverj plans 
at East Central Include purchaslnE one or two sets of 
these sound filmstrips as money permits. 

CONCLUSION 

This Nova participant found the East Central 
Elementary School Metrics Workshop to be a significant 
and worthwhile endeavor to present the basic content 
of the metric syBtem and some examples of teaching 
strategies to the school's staff. At a time when the 
Importance for all Americans, both adults and children, 
to learn the metric system cannot be overeBtlmated, 
last Central's staff should be better able to serve Its 
student body. 

The V/orkshop resulted In the purchase of needed 
metrics materials, the instruction of teachers In metric 
and could possibly result In encouraging other system 
schools to begin to "THINK METRIC." While the needs of 
other schools and school districts might be somewhat 
different from East Central's, the Metrics V/orkshop 
Model could serve as a guideline for other schools In 
the preparation of their staffs. Failure of schools 
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to prepare teachers to give adequate metrics instruction 
Is a great dlsBervioe to America's otudents as well as 
her teachers, 

GET ON THE BANDWAGON, AMERICA!! Mt THINK METRIC! I j 
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EAST CENTRAL EL^ENTARY SCHOOL 
MBTHIC 8V8THM SURVKY 



lluw Um% ItfiN it \mmi ilnet you haU • Qaufi« in thm ttiiclilfiK of elimanliify 
miit;h«miitlcif f 

■ 1-3 yeari . 7«10 yenrs 

- - 4*6 ywf s " Mora than ,10 yMf s 



HaVQ you attandad any Mathamatlei workahopi vlthln the past flva yaara? 

"im^ ^No 

If yea I did thm content of the workshop deal at all with the tsaehlng 
of metrlcst 

Yes No 



Comment a 



Have you done any recent independent proleselonal reading on the metric 
system or the teaching of the metric syatttt? 

Yes No 

Coomen t s 

Do you teach the metric system as a self-contained unit of study or do you 
teach the metric system as an on^going topic throughout the year? 



Comments 



^Self*contained unit ' On«^going topic . N/A 



Do you think that the metric system could be taught in conjunction with 
other subject areas besides math and> science? 

^ Yes No N/A 



Comments 



Do you feel confident that your knowledge of the metric system is adequate to 
instruct students in the application and use of the metric syatem? 

J Yes No N/A 



Commen t s „ „ ,„ 

Do you feel that a series of inservice programs on the content and teaching 
strategies of the metric systemv^ould make you feel more confident in your 
ability to teach the metric systra? 

_____ YA No ______ 



Comments 
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APPENDIX B 



•UMoMMrrmii 
RIMAfieH AND blVILOPmiff 
■lAPOWVH AND ■ 

miATiaie ANDciiirNMii . 



€mw^m of tijc llttiteb &tateii 



lit UAWHiHil Itnirr 




HeMi, aK^iA lot it 
Ttyt^MeMi, <404) iS^1 1 1 1 



mmMi (404) •M-^y^ui 



March 10, 1976 



Ellis Dunbat, principal 
East Central B^lmmt^ry School 
Rome I Gaorgia S0161 

Dear Mr, Dunba^ri 

Thank you foir your latter requesting infonnation on the metric 
system. I was liable to obtain information from the Library of Con- 
gress whiah I hope you will find useful. 

Thank you %g^in for writing and your kind offer to visit your 
new school is app^&i&ted. 



Slncerelyi 




LPM/mm 
Enclosure 
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APPENDXX C 
THE LIBRARY OF CONGRESS 

, Congressional Kesearch Sefvkif 
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WASHINGTON. D,C, 30540 



METRIC SYSTEM 

Enclosed are several publications relating to the metric systern 
and to the controversy over the adoption of the lystam by the United States. 
The question of metric conversion has been before the Congress numerous 
times and Is a subject of widespread interest among scientists, businessmen* 
educators, and the general public, The enclosed rffatarials review the history 
of the system and past efforts at metrication j thty also provide tables, 
graphs and charts which Illustrate the use of metHc units and give con- 
version factors, 

Additional Information may be found In the soufces cited In some 
of the enclosed publications, and also In current peflodlcals. The 
"Readers' Guide to Periodical LlteratM^e," avanable In Icaal libraries, 
Is a good source for Identifying recent articles undefr the heading, 
"Metric System." 

Mm, 

Congmslonal Refsrenct 
' Wvlslon 



65 



1 



56 



LtST OF METRIC TEACHING MATERIM^S AVAIUBLE 
IN EAST CENTRAL ELmENTARY SCHOOL AND Wm CITY SCHOOLI MATERIALS CENTER 

East Central Eleaentary SehOQjL 

The Metrle Systftm , Dansvllle, Msw Yorki Initructer PubllQatloMi 
InCi 1976, 

* 

Duplicating Masters 

Nichols p Eugana D. ^ at, al*^ Metr lcaclen UttsterS j Naw torki 
Holti Rlnahartp and Winston^ 1974* 

InstructiQttfll Sup i pllaB 
Quantity Item 

2 Vartlcal Metrla Tapes 

1 Think Matrlc PaMonal Seale 

2 Slmpla Scalas 

2 Metric Stacking ^ssas 

2 Graduatad Lltar Pltchara 

2 Wooden Csntlmatar Rulars 

1 Trundle Wheal 

1 Bar Mass Set 

1 Hnpla Matar Rulers (Box of 12) 

1 Balance Scale 

2 Individual Student Celslua fhermonetera 
(2 boxes 6f 10 each) 

1 Caliiufl Lab Thermomitar 

66 



PaiBphlsts 



£eteri CUAra R, , Metrle Syc^tm of tftlghta and Heaaurss i 
llntEed SUtes CQQveraloa , tfashlngeon, D. C. i tJ, S* Oovtrrusent 
frinting Of fUe, 1976* 

ti 8> Depft«tn%iit of Comera€| BYleff Btstoty of MMsurcmeiit 
1972. 



Student Books 

lehreni* Jwni, Teu€ look of Hstttc MeagurOTOTt ft Children 
Irsig j 1975, 

3ranl€yj^ Fmnklyia W. ^ Haaau^s With Wtfcrie i Crwell» 1974 • 
-^^^^ Think M€ttl€ « Crowtll, 1972. 



Teaehar Resourea Books 

Jitttj, Caxy Gip et. al* > Actlvltlei Handboek for Teaching 
the Ketgle SyBtam , Bcston; Mlyn and Baeortt 1976* 

Jaugaardi Jwss C* , et* al. , Jun and Oaaes i^lth Metrica l 
Inglewood CUff 81 Irtntlca-Hairp 19 

The Metyte System (Student Book) Taacher-a 
Mltlen, Menlo Park, CallfoYniai Addison Wesley Publishlag 
CoBpafiyp 1974* 

Truibiood, Caeil R»» Metric Meagugemtfttfl I Aetlvitias and 
Julie tin Beard S t Dansvillai Mtw Yerki Inat^uctor Fubllcatlona^ 
Inc., 19?3- \ 

ti S. O^partmMt af CoTOete©! U, S> Matgle Study, Intaria 
%^ pot% Edueatlan i Vaihlngtatip D* C.r S. CovtriMiant 
frtnfeing'O^flc^, 1971* 

I i.n ^ 

Bona City Seho^pla ttotarlals Centar 

TllmstTlps and Taachin^ Infofaiatlon 

Clsarvu^i Ine. i InRlAsh or Ma trio? That t§ tta Quaation * 
4 80uii4 klssttlpfe irith eassattesi 
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Encyclopedia BrlcanAica Educational CarpsrAtlon, Heaaurln^p 
5 fllnstrlps* 

SitiReg/SVIt Bagintiliftg Hitrie MMgutemeiit^ S filinstElpa with 
chartfl and Addi£lQMl tMahlng aat«rlaLi. 
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APPENDIX E 

Metrics Wcrlcshop 
East Central Elexnentary School 

Vedneeday, April 7i 1976 

Session Is Summary 
Ellis Dunba^s Leader 

A* Pre-test admlnlsterecl to Bbaff members (see Appendix 
P). 

B, Orientation to the Metrics WorkshDp* 
.1, Piirposes of Workshop 

2, . AtinDunoement of coniultantsi Dr, Pranoee Thor.pson 

and Miss Betty Roe 

3, Dates and tentative coritent for each Workshcp 
pTogram 

4, Making plans for metric curriculum for the 1976*- 
1977 school year 

C, A brief history of the metric systeni's developinent j 
Ainerica's conversion to jnetrlcsi "how" and "when?". 

D, Advantages and dlsadvant aees of America's conv^ersion 
to metrics* 
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Metrics Workshop 
East Central Elementary Sehool 

i. 

Wednesday, April 1^ , 1976 

Se B 6 Ion 1 1 r , fi' tgSl&EZ. 
Ellis Dunb/,r, Leader 

Eye.Gate fllmBtrlp entitled, Joseph Louis LaOrange . 
LaGrangej along with Gabriel Mouton, Is credited 
with establishing the metric system. V: Jnstrlp 
provided by Dr, Prances ThoiiipV6ri'rfeetrlo9 consultant, 
l6mm film, A Metric Amerioa , produoad by AIMS, 
explores the reasons for America' b need to convert 
to the metric system. The fllni, also obtained from 
Dr. Thompson, is a well done, animated production 
which is recommended for showing to any group trying 
to understand the background and need for America's 
conversion to metrics. This film Is a "must" for 
any metrics workshop. 
Brief dl''cussion of two films. 
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Metrics Workshop 
Eaet Central Elementary School 

Wednesday , April 21^ 1976 

SesBlon III: Suminary 
Miss Betty Roe, Leader 

A* Leoiura 

1* Uses of metric measurement in industry^ the home, 
the school^ and on the road 

2. Metric prefixes 

3* Dlaoussion of handoui entitled^ All You Will Haad 

to Know About Metric a 
^, Linear measurement 
B* Completion of varied worksheets and activities 
provided by Miss Roe on linear measurement (see 
Appendix J, Section IV^ for copies of these aotivlties) 
1^ "Estimation and Measure" 
2* -^Linear Measurement" 

3. **Metric Measurements" 
ii* Meter Airport" 

5. "Ruler Master and Metric Prefixes" 

6, ••Millimeter Horse Race" 

NOTE^ Some worksheets were not completed during the 
seselon because of liniited time* Teachers took these 
items home to complete. 
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Metrics VJorkshop 
East Ctnbral Elementary School 

Wednesday^ May 5$ 1976 

Sfgslon IV I Summary 
Dr. Pymnoes Thompson ^ Leader 

A. Lecture on ma^B (ifielght)| volume (oapaolty)^ and 
temperature . 

NOTE: Dr, ^ompson theorizes that the best approaeh 
to teaching metrics ia through the "hands-on" approaeh; 
therefore, her lecture remarks were brief » Wo^t of 
the one and on^'^half hour sesBlon was devoted to activ- 
ities, aimed at perrnltting teachers to pursue measurement 
activities in gj^oups, 

"Hands-on" aotlvitles , This session was attended by 
approximately 20 teachers and student teachers . 
During *the activity period^ teachers were divided Into 
five groups of four each, Each group spend approxi- 
mately ten minutes working together to, perform the 
activities de$or»lbed below (see Appendix JTj Section 
' IV^ for copies the aotivltles) : 

1, Station i«^DlSGOverlng Three Important Tempera- 
tures; Using Celsius Thermometer 

2. Station 2-^^Kstlmatlng and Finding Voluine (Capacity) 
3* Station 3— Volume Activity 

4. Station il«'-^uess the Mass (Weight) 
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SesslQn £V (continued) 

5, Station 5— A Dollar's Worth of Change (MassJ 
C, Announceinent made by Dr. Thompson and Prlnoipal 

IDunbar that National Metric Week would be May 10-14, 
1976. Several teachers made bulletin boards and 
hall displays alluding to National Metric Week, 
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iiife Ctnlrai llfmfRlapy ,i§h©fi 

Vtflntpaa^, May 11, l|Ti 

Dpi Ppsnefi Th§?npfTO» Lfgder 

A. Intrefluettpy PtmspHi 

B. SuiBffliPj' mi autitien/arjiwip ptpiei Ptlfttti sPtvifUP 

tflihini itrateglep. Again %M§ wstk, tht fO piember 
■taff ©f ttfiShfrP and itV^tn* fefftchtrs was dlyiiefi 

iBtc fivt grewpp pf tmv 9Mht One ictivlty wsp 

plfiiffl it fiSh Ptatlen, $ni teashtpi wspkfd in groups, 
liitii btlw ape the actjylbifs whS-eh ape lncl\idfd 
in thf Msflei, gtetipn jv CAppinflix J), 

I, itftlien g^^"Metfri fer ji^llernftfrp" 
itfitisn S-^"Thf Car Ri»e" 

VMlifStisn S»f teaciiing gamfs and BtrategieSf fhepe 
WiPi twe min pyrpppep for iJhese aetiylties; (a.) tp 
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reinforce the sessions and (2)' to present several ' 
teaching ideas and games that could be easily • 
adapted to claBsrooin use. Each teaoher was given «~ 
a copy of all the games and ideas for her own use. 
Discussion of Inforination contained in Allene 
Wakefield's "Soin© Information, Activities and 
Resources on the Metric Systein" (see Model, Section 
IV, Appendix J) . 
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Metrics Workshop 
last Central Elementary School " 

Wednesday, May 19, 1976 

Session VI i Summary 
Ellis Dunbar, Leader 

Poat-test. The same test was used for both the pre- 
and the post-test. It seemed Important that teachers 
not feei any pressure or strain In taking a post-test 
such as this one. Teachers were told that their 
scores would remain confidential to allay any Indl- 
vldual's fear of possible embarrassment. 
Evaluation. A summatlve evaluation questionnaire 
composed by Principal Dunbar was administered to all 
teaehers and student teachers who had been present 
for all Workshop sessions. Teachers were assured 
anonymity as they completed the questionnaire in 
order to get as true a picture as possible of their 
feelings about the Workshop . 

Principal's statement of appreciation to faculty. 
Principal Dunbar delivered a statement of appreciation 
to all staff members In which he thanked them for 
their cooperation and enthusiasm displayed during the 
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Workshop. He informed staff meTnberB that lettej 
of appreciation would be sent to Superintendent 
Laseter, Dr. Thompson, and Miss Roe. 



77 



^ ^- , 

s. 

; 4. 
s, 

6. 

4 8« 

10. 
11, 

12. 
13. 

14. 

IS. 

16. 



Af mmixv 

HE MimUC SKSTEW 

'* Pre- and Post-Test 

. ■. . .* 

In wh»t countty di4 the Motric System y'ri/|inftt«7__ 

The 

nie 



_^ia the stondard nntrie imwauris for length, 
in standard mttiQ mmm £ot mhm or eApAclty. 



1$ tho stmidard niotx'ic inuasure for weight or nuss. 



Te(rs)?'ratuve In th^ Haitrie Syston Is nwiaain'ed by 
(i'flhrenlicjit, Col^.^l^w), 



In t\\9 Metric Syf> tew, each unit ts 
(1, 10, 100, 1,000)» 



ter Is tJia sane ts 



tisim the next smllof unit. 




ccntimoters, (I, 10, 100, 1,000). 



To measitfe the thidMiioss of a dJjre, you would mo . 

the Motric Systew. (moters, etmtlnwters, niillwmters" 

A motor is nearest In langth to a j 



^ m 

rometersj. 

.(foot, yai'd, mile, inch). 



A grom is tho sam^ m 

A padcafe of buttw woulci bs r^asu' 
Systent* (^oms, UGj^trs, mctew). 

A liter is nearest in volwao to o 



mllligreots, (1, 10, 100, 1,000). i 

, - _ ^ ^ j n the Metria 

. 4 (pint, quart, gnlloA). 



^jWJildhi of the follc^aJag vmli be appropriate for naasurijig vaiiilla flavoring in 
£ reclpo? ( MUligraaB, milllratero, ndUi liters) . 



1 



The boiling point m t}ie Celsius scale is 



The normal body t^^er^twe m tiie Celsius scale is 

m* c ). 

Match the folloHiniE Metric Syston prefixes with their pteaningsi 

jndlli , A. t«i 

C CTiti , B, one hundrod 

deci C. cn« hundred tin 

doca D. one thoussndtii 

, . heoto , ; B. one thousand 

Ulo ' » P« one tentii 



^. (lO* C, 212* C, 100» 
^1 C37» C, SO* C, 
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» FAST cmrm mmmm sajool 

Rcajie, Georgia .10161 



mMmnon 

my 19, 1976 



1. Vftll the infoimtion and idpos yon I'eceiveKa £vm th® W^tiics 

Workshop help you in your plan to teadi metrics m%t y^^f ^ 

2. Will you bs encowagod to read imre profcssicnaXly to tli© ' 

. area of nietrics as a reault of the Metrics V/OTtehofjf ^ ^ 

3. Do you feal moro fjoitfidont about teoching irotrics m a 

msuVt oi tlio hfetrics Workshop? , ^ 

4. Werp the prasentations related to U'e MetviM Wo^lwhqp 
effective? (fiim» filiustrip, lecture, hcmds on activiW«s» 

and dMEohstratiom) . ^ « 

5. Would you willtog to attend a mora iJi-depth Jiitriw 
itokshop at Berr>' CoUsga or elseufhere as a result of y W 

intx^uction to metrics at ou?: sdiool?. ^ 

0« Miat aspect of the Motrics Worikshqp was NK)ST val^s^l®! 

t 

7, What aspoKt of tlie Metrics Workshop wis UJAOT ¥»lt«»l>l.ot 



8, Rliat suggpstioM cm you inakQ for iiiprovliig a Mstirlc.$ Workshop 
such as this one? (iji ^ event amother school vmX^ to 
organise a worksiic^). 
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APPEHDXX H 



EAST CENTRAL ELEMENTARY SCHOOL 



TO^HONE <404) 1324310 

ROME, GEORGIA 30161 



ELU5 PUNI^ 
PRINCIFAL 



Junft 6 I 1976 



Mr. Jesse C» Lasatar* Suparinfcendra^ 
Rome City ichools 
307 Ea^^ Thltd Avenut 
Eoiie^ iSeorgla 30161 

Dea? Mr* taseter: 

I want thank you for your flnanaial support for 
the consultant's fees for East Centrales Metrics Workshop ^ 
which was complatad during the latter part of Btoy, As a 
result of tha Workshop^ I preparad a modal for a ae tries 
vorkshop for distribution to other schools and school 
systains that might be Interaated^ 1 also have In wy pos- 
session a vast ainount of matrles raatarlals that might be 
of value to other schools that are planning to teach 
metrics in tha near future « 

My personal feelings and the avaluatlons of tha staff 
mambars seem to Indicate that the Workahop was a success ^ 
Thank you for your approval atid financial aeslstanae for 
this Workshop* ' . ^ 

Slncaralyi 

R, Ellli Dunbar 
Principal 
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AFrniDix I 



EAST CENTRAL ELEMENTARY SCHOOL 



TELEPHONE (404) 232 8310 

ROM& GEORGIA 30161 



JC5S£ C LAAETEA, SUraiNTENDENT 

ROY F. COOtseV. AiSWTAffT SUPEWNTtNDtNT 



ELLIS DUNBAR 
PRINCIPAL 



na 6, 1976 



Dr. Frances Thompson i Math Canaultant 
Northwest Georgia CESA 
Fish Creek School 
Rockmart, Georgia 

Dear Frances; 

Permit me to thank you for your htlp In the planning 
and Instituting of our Metrlas Workshop for the Eaat 
Central faculty. It Is my distinct Impresalon from the 
evaluation reports and from oommants during our summary 
session on May 1^ that the Workshop was a success In 
almost every way 

I want to wish you my vary best as you assume your 
new position In Waycross lat^r this year. I will look 
forward to visiting you when we are In your area af the 
state* ^ 

Thanks again for every thing* You did e nagnlf leant 

Job. 



Slncerelyi 




R. Ellis Dunbar 
Principal 
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APPENDIX j 

A MODSL FOR PMNNING AN INTRODUCTORY fffiTHICS 
H0RK3H0P FOR SI^f^IWAHY TBAaTORS 



Developed by 

Robert Ellis Dunbari ftrlnoi^l 
Bast Central Elementary School 
1502 Dean Avinue 
Romet Gtorgla 301 6I 



for 

Nailonal Ed.D. Prop^am 
Nova University 
3301 aollege Aver 
Fort Lauderdal©, Florida 3331^ 
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TABlt OF ^ 

It Organisational stsi^ In setting up a metrlos 

InservloB program for elementary teachers 1 

11. List of basic matrlos measiirament materials 
reoDmmended In order to carry out Insarvlca 
|!C[rograins •■•••#•■«««• r**«*^«*«« ^ 

Hit List of matrlos consultants aTOllabl© to 

oon4uct metrics Inservlce workshops p«9««t««« 6 

IV» Samples of suggested teaching/learning actlvltieF. * . 7 

Vs Selected metric reading materials • • » • • ^^'2 
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mk M FOR hSASURS* 



Although to some It may seem strange t 

But not ling stays the same but changes 

And so the pendulum now swin^ 

About the way we meaaur© things f 

And now the inches, yards and feet 

Give way to things with metrlo beati 

And oimces, pints, gallons and quarts 

Are moasitcements of liter, sorts t 

And no mors think In terms of mllOf 

Now kilometers are In style. 

And when we think of melt or freeze, 

•Tls not In Fahrenheit but G's. 

Let's greet the news without ambl valence 

And check thir table for equivalents. 



Lltors, Grams Gome to Canada," Rome News ^Tr 1 bun© f 
5D. 



A MODEL FOR PUNNiNG AN INTRODUCTORY fETHTUS 



WORKSHOP FOR SL^f^NTARY TEAOIffiRS 



Pyganl^at;|,Qnal stere ln_ SQ.tfeln^ up a mg^^^ Inservlce 

A, Identify tha need for a metrlas workshop In the loaal 
school using faculty Input. Need can be Identified 
through faculty siirvays, conferancei between staff 
members and ^Inalpalf and informal dlaousslonSf 
Without faoulty support for suoh a workshop* the 
workshop would not h% as pr^uctlve or successful • 

B# Secure school eysterR apOToval from appropriate 

personnel, Incjulre as to monies available to fund 
any workshop held in local schools* 

C« Give consideration to amount of money available from 
school ^nd/or school system to fund workshop. Money 
must be available to purchase basic metrics measure* 
i'/^'^.t materials and to provide for consultant foes* 

D* Obtain qualified personnel to conduct workshop 
sesraions^ Faculty members of other local schools 
may be aufflclently informed in mstrlcs to conduct 
portions of the workshop* Consultants who are more 
Imowledgeable In suggestions for teaching strategies 
and aotivltles should be called upon for thslr 
expertise* 

^. Organise a planning session with consultant to 
outline workshop sosslons, 
1, determine number of sessions 
2* determine content of each session 
3f determine who will lead each session 
4. determine dates and time most suitable 
5* determine evaluation methods to be used 

P. Order necessary metrics measurement materials needed 
in order to carry out Insorvlce activities. (See 
Section II* List of Basic Metric Measurement 
F^terials. ) 

Qm Establish workshop agendas # Determine what portion 

of each Bession will be devoted to bri*af lecture and 
what portion will be devoted to "har^ i^on'* activities 
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in Khlch teachers actually work with measui^lng otjectst 
Sessions should last no more than one howt Listed 
telow are suggested agtndaa for four sessions. 

It Session l"lntroduation and orientation to metrlcSp 
including history of matrlo sj^tem, need for 
America's convei*slon to metric system. Introductory 
film on metrics, such as AltS* A Metrlo A merica . 

2. Session 2— -Lecture and hands-on activities in linear 
and weight measures. In accordance with accepted 
teaching strategies In metrics, strong emphasis 
should te placed on hands-on activities. Teachers 
should *'dlscover" relationships between metric 
multiples and sub-multiples. Number of different 
activities to be carried on simultaneously depends 
upon num^r of teachera Involved in workshop. 
Suggestions for teachlng/lsarning activities may 

1» found In Section IV . Samples of Suggested 
Teaching/Learning Activities. 

3. Session S^-Lectur© and hands-on activities In 
volume and temperature m^^.^uresi again with strong 
emphasis on ga.mes and Viand^-on activities. 

Session 4— Summary of teaching strategies for 
instructing elementary ^'tllden^'^ . metrics. 
BKamples of p.mes which can be ^ 4 in the class- 
room to motivate students to learn metrics. All 
activities included In the Model Section IV can 
be used in introducing the metric system to 
elementary teachers. The same activities can 
adiipted according to the needs and gp^de levels of 
tho students for uae In the classroom In instruc- 
ting students in introductory metrics # 
Optional— post-testing (see Section IV )• 

Evaluation of sessions. A kay aspect in completlan of 
workahops Is permitting participants to evaluate the 
sessions for the purpose of making suggestions to work- 
shop leaders and consu3.tants. A faoulty evaluation 
survey will Indicate the strong and weak points of the 
workshopi while the post-test will Indicate knowledge 
of content. 

Determination by participants of need for additional 
workshop. Teachers may indicate need for certain ty]^s 
of activities or teaahlng suggestions, 
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Distrlbut© Metrlci Blbllo^aphy for souroes of 
Indepsndsnt professional reading. (See Station 
List of Seleotfci Mstrle Reading Materials. ) 
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lit TdBt of ' basic metrlcp fflsasurement mateylals raeoginfmu v 5 Jji 
orSer t y carry out faaaiy ice prgj?^^ . 

Tht following is a lini of basic metric measureinwnt materials 
Mhlch could be considered essential for Institutionalizing a 
metrics workshop in linear, welghti volume, and ten- verature , 
A suggested dompany and ^ice for ordering each are listed. 

A. Creative Publications, P.O. Box 10328, Palo Alto, 
Callfomla 9^303 

Quantity Item Eagh Total Rplee 

2 Vertical Metric Tapes 3.5^^ 7«00 

(Box of 10) 

1 Think Metric Personal 

Scale ik,00 iktOO 

2 Simple Scales 9* 00 18.00 

2 Metric Plastic Stacking 

mssss 4,00 8,00 

2 Graduated Liter Pitchers 4. JO 9.00 

2 Wooden Gentlmoter Rulors 5,50 11.00 
(Box of 12) 

1 Trundle Wheel 10.00 10.00 

1 Bar ffess Set 12. ?5 12»75 

1 .^ple Meter mers 8.80 8.80 
(Box of 12) 

1 Balance Scale 2?. 50 2"^. 50 
(w/masses) 

B. ABG School Supply, ^^37 Armour Circle, N.B., Atlanta, 
Georgia 3032i»- 

Item Each Total Frlce 

Individual Student Celsius 

Thermometirs (Box of lO) 6.00 12.00 
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C. Math yjLstor, P.O. Bo3C i9'A» Big Spring, Texas ?9720 
Quantity Item Baeh Total Price 

1 Celsius Lab Thermometer 3»50 J* 50 
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III • Llat of mQtr les o onaultants available to conduot metrlco 
inservlce works ho^ » 

A# Dr* Frances Thomson 
Northwest Georgia CSSA 
Fish Oreek Sohool 
Roofcmarti Georgia 

B# Mies Betty Roe, Math Department 
West Rome High Sahool 
Redmond Glrcle 
Roma, Georgia 301 6l 

Ci Dr. Robert CataManOf Mth De^rtment 
Berry College 

Mount Berry, Georgia 30149 

D. ttts* Glare Ne smith 
i-lath Consultant 

Georgia DepLrtment of Education 
State Offloe Building 
Atlanta, Georgia 3033^ 

E# Miss Catherine Draper 
Math Consultant 

Georgia Dtpartmint of Eduoatlon 
State Office Building 
Atlanta, Georgia 3033^ 

F# tes» Joyce White 
Math Supervisor 
Gobb County Public Sohools 
tfaddell Street 
Marietta, Georgia 3OO6O 
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IV • Sam^lae of suggested teaohl Yig /learnln^ aatl vltl^r>< 
Ai Gev,>ral Raferenea Materials 

* Yw Jin^Negd to Kn^^ Mfttyla 

i ' Informatlon» AetlvltLQg.> B.nd, on the 

Metrio aystem t by Allene P. WaEcefleld 

3^ RuIpt Master and Mitrlo Prefixes 
Metric Raferanee Chart 



Bt Hvinuring Aetlvltles 

^ -1* ^^ight Aotivitiss 

2. |fl?amparature AetlvltiiS 

J* Wolume AetlvltiiS 

4. MThlnk Metric fLlnear)— Clasaropm Aotivlty 

5. Think Metric (Volume U^Olas^ro/"^ Activity 
6t Think Metric (Weight )**01as3room Aetivlty 
7* Estimation and KeaBuremant 

8« Linear Measurement 

9* Metrle MiasurimentB (LlnBst) 
10# Millimeter Homs Raco (tlnear) 
U* Metar Airport (Llniar) 

12 • Happy Equivalents (Liniar) 



Metric Game Actlvltlos 

Metrlo Ooncantratlon 
2* ihtrlo Wheal 
3« Spln*a*Meter 

4. Spln«a-100 cm Italn 

5. The Oar Race! A Metrlo GaM ^y Elisabeth Hallamoro 
6* Meters for Kllomatersl A Metrlo Game with Cards by 

Ellsabath HallamoM 
7. Linus' Lines, A Measwing Gm& in ml 
Be Kttrlc Songs 

D# Ketrie System Post-Test 
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liifiss iUGSSfiSQiieii ^es n^eniiiiiji iiliiiill iimic 

(For Vam Guerydav Hie] 





Metric IS based on Decimal systGm 

The mrffir sysiorn is simple to ioam, For use in your everyday life you 
Will nerd fn knovv only ton units. You will al«sQ nvnd to get used to a 
few new !nmfH*r,iturcs. Of course, there are other units which nnost 
persons will not nond to learn, Thore are even some metric units with 
which you are already familiar: those for time and electricity are the 
safne as you use now. 



BPSIC UniTS 



fcumpdr^tivc si/iH are shnwri) 



MFTERt .1 iittic* (onqrf than a Vtifci (.ihrsui 1.1 y.ucf^i 
lITfR: a hlllr \M^vf lh*in ^ qujri i,tfjfiu! 1 0^ 



1 MFTSR 




25 D£CRf£S FAHRE 



r 



'"^fW ^^^^ 




2^1 DECREES CELhfUv 



1 YARD 



1 LITER 



COMMON pnimts 

ill) hp titfcj wMh hdi\c uniti) 

Mslli: nncj-thDu^andlh (O.0OI) 
Ccnth nnu-hurtdrcdth (0.f)1) 
Kilo: fmO'lhounand Irim (10OO) 

rnr eximplc: 

1()(M) millimpter^ ^ 1 mctof 
ino <{'nhmrtefi^ 1 metor 



OTHER COA^.MONLY USED UNITS 



' viu^ii*\i*ti ' 'viilmntff diamr^U'r of ptipt^r clip vvife 

C i Ufiipipp: n ni m€t?*r wiiJfh of a pflpc^r clip (about 0.4 Inch) 

kilnrnftup; motnrs .^^rnr^whii ivnhvr than V3 milo ^ahoul 0,6 milri 

Kilo^pam: UJOn ^rams a hfifif moru than 2 poundl /about 2,2 poyndw 

MilMfitcri fKOOl lifRf five them make 4 leaspcon 

O IfH USiFUL UNITS 



ToRfie; dlH>ut nnn ton 
TEMFIRATURC 



1 QUART 









f ji iTff f s C!» isius art* u^ed 




1 


-20 


0 


20 37 6f» 80 


100 






■4-r 


— — p— 1 — ^ 






—40 0 32 SO .98.1 180 312 

wa!nf ffi'CVi's hnHy fnmpff^tufr w.ifer ^iriiK 



1 kilocram 



1 POUND 



For more information^ wrMe \m MMirtc Inforniarion Office^ National Bureau of Standards 

Washington, D,C, 20254 
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SOME INPORMATIOM, ACTIVITY S AND ^SOURC^S 
' ON mn METRIC UYilTEM 



BYi ALLEME D. WAKEPIlLD 



Qenoral Information. 

A. Som© basic prineiplea of mQasuremant i 

1. MoasurCT\cnt ia a comparison. 

2* Moasuromenta are approximata. 

3* ThQ moasuring unit must bo of 
tho smo nature as the objec^ 
being mQfisured (o*g,# wo do 
not weij^h the distance from 
hore to Atlanta.) 
. 4, Whan wa wish to make more 
precise miBasure]monte # wa 
subdivide the unit* Some- 
times tha subdivisionB are 
given names,; and become unit©^*, 
(e,g., H gallon is a quart)K 
This is especially true ir 
the metric system, (1/100 
liter ^ 1 centiliter) 

B. The metric system, 

1, Basic units* 

a* Length i meter (m) 
b. Weight • grani (g) 
e. Volume f liter (L). 

2. GreeT^ prefixoB indicate multipleaf 
Latin prefiKes denote subdivisionj * 
These are basics 



a. 


dcci - 1/10 ,1 




to. 


ccnti - 1/100 .01 


(c) 


C. 


milli -I/IOOO .001 


(m) 


d. 


aeka - 10 (dk) 




e. 


hecto ^ 100 (h) 




f . 


Hilo - 1000 (k) 
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fof yomr informaciori^ rMo c there are j 

g. mega - 1,000,000 (m) 

h. giga - 1,000,000,000 (G) 

i. tera - 1,000,000,000,000 (T) 

And. 

j. micro - 1/1,000,000 (m) 

1c, nano - 1/1,(100,000,000 (n) 

1. pico - 1/1,000,000,000,000 (p) 

C. Do not stress conversion from tho English System 
to the inotric system. RathGr, help the childcon 
astimate in oach system. They should i-enlize 
that a motar ,ii cltitSQ to u j^ardy their littlo 
finger is about ono cm wicla, ofcc. 

n. Depending on the child' r, rfrnde level ftnd ability, 
exercises like the following could be given; 

1 ■* 1000 metori!/ 



cm 



1 hectometer ■ moters. 

1 -- - - ^ 10 nietora, 

1/10 meter « 1 _______ 

1 - « .01 litRr. 

100 grams ^ 1 . 

345 cm " mo tarn + _____dni h- 

847.92 m ^ ____ Im + djfin + m 

f\n\ + _____ cm 
2.006 liters « li torH + , ml 

E. Cuisenaire roda are baaod on the motric system. 
If children are lamiliar with the rods, th«» 
rods are usoful fur the Inti-oducjiijg of tho metric 
system. The whlto rod ia ona contlmetor in length 
and one cubic centimoter in volume. The orange 
rod ia ten cantinietora or cms decimofcor in length. 

Soma Activities. 

A* Principle , 

Activities can bia uaed to dwelop and/or 
reinforce laoson. 

B. Activities t ' 

1* Let students work 01 ugly or in pairs to fill 
out ths pergonal riatn sh^et. j 

10 • 



. — ^ -TT^TSffN^'WrA'sTKKf**^ 

Name. , ^^^^^ 

1. AgO'; ynaru months 



2. 


Height! 


ft. 


In, or ^ 


cm 


3. 


Woighti 


Ibo. 


or 


kci CI 


4. 


Wa ist i 


in. 




cm 


5* 


Choflt 1 


in- 


or 


cm 


6* 


Spam 


in. 


or 


cm 


7* 


Reach t 


in* 


or 


cm 


8* 










9. 


Longth of 


mho Of 


___in, or 





2* Graph QvlloationB oC varjoua itonis of per-- 
«ontil cKita from abovo* 

a* ^^nko A cTraph showing cnch 8t;urtonfc*B 
I. i.jhr in cm. 

li. i.r»t tnkltBiita vork in paiarn tn av'z 

paring to rGpica^nt varioiJB pc^rnr?nnl 
moiisurciitaiitB * String can bo taped 
on chancboard or glued to posters- 
board to form a numbor of different 
bar graphs. Stringo can be measured 
iri centimeters i 

Ct Lot oach child cut a atrip of paper 
as long as his stridCii Use those 
stripfl to moasuro the clasorooin* 
MaTce a graph of paper strips* Record 
length of classroom in strides beneath 
each stride* 

d. Hava a group of students measure out a 
aistance of S0(?) meters • Time studGnts 
as they run it* Record rasults cm a 
graph or' chart* 

3. r Croata a metric center* Collect obj^cta cqin- 
monly ineasured in metric units (LSitim film# 
foreign road maps , cultured paari3# military 
shell casings, snow skti i ate*) Collict ob-* 
jacts vith English and motria lebtl miasur©** 
m@nts, (1 box soda craal^ers 196 gramSi 1 
bnttlA vineoaif 355 QC» ate,.) li 
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4i Mopouifo vnrtouo ob;^QctB in tho foom in 
matrio unittt* Hoaord. - 

Uoo rtddiny fnachlriQ tnpo to nnko a p.'-motor 
otrip to fi^Qanuro thoir hoights, Mark it 
off in contimcstoro, 

6* UsQ 2 paper plates, a coat hanger and 
string to make a balance. Weigh vrarioue 
objects 1 poncil, key, ate. *1 paperclip 
waigha apprDK, 1 grom. Vae groups of 
paperalips to balance other objects. 

7, Use pictures from Scars {ot other) cata- 
logo to maka job cards. 

EjcarnpLaa t 

' ' a. Picturo of toy train set* 

Aqtivity: Uso string to mensiiro the 
track, fhmn moasurs your string in 
cDntiTtiQters , <and/or decitnetcrs and 
centimQtora) 

Pictures of poople different siEea 
Activ^ityi muasure the people in can" 
titnetars, compare their aises. 
c* Let children cat out pictaros of 

various objacts as they desirat Then 
let tham tncaBuro the pictures. Arrange 
theni on conBtruction paper according 
to size. Write their heights* 

d* Teacher givea. a list of 5 definite mea- 
suretnerits , Chtldron search catalogs 
for pictureB of objects that are as 
tall ns tho givon moaoure* 

fl» Girls enjoy Barbie dolls. 

a* Meanuro Barbie in centimeters t height ^ 
weighty waist, feet, wrist, etc. 
Maaourc her ?ihoes. comb, etc* 

c. Mako a skirt <otc.) for Barb ia. (Teachar, 
please give okirt measurements in ccnti* 
i. meters* They can make a maxl and/or minit 

younger children do not have to put in 
a h^. Oldir girls (6th grade up) should 
ba given h©m maasuretnents in eentirnQtera. ) 

Mil 96. 
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9. Make a Chinese Tangram Pazzle. Mult© each 

aide O.l meter, (or 1 deeittiotar or 10 eentt- 
meteva vhlch are all^tho aame, of coursQ. ) 

10 Q^iri, your drawing. 

Rearrange pieces 
to maka a equa^o. 
Mnko a figuro Ilka 
tho tQlcphono. 
^at oleo don you 
make? (300 tangrani 
pUE^le, books I aardai 
ate, ) 



per that is maiked 
off in one aentimete^ 
squaree* Draw and cvt 
out this deaign. Fold it 
on the dotted lines and 
use a little tape to help 
you make a boK. 

The box Is one cabic centitnater in alE€« 

a* Make a similar pattRrn for a bo^c that 
is two centimeters on each side* 

(1) How many one cantimeter cubes 
will it hold? 

(2) Wliat happens to the volume 
when the length of a side 

s 

doublea? 

(3) See if you can predict how 
many "one cm cubes" can fit 
into a box that is 3 era on 
each side. Make a 3 crn cub#. 
See if you were right. 





to, Hake a 10 cm cube, 

(1) How many 1 cm cubes will fit into 
it? 

{%) 'This is 1 liter. Make cubes to 
ehcw X contiliter* 1 deaillter, 
1 dekaliter, etc. Put thorn on 
* a poster, or get a branch Qf a 

trea and from it hang theso wetria 
units. Give it a namei Litoc tree, 
MQ»y Metric Tree« or one a£ y^ut 
own* Qfy 



a raal ona or miiuaiuro modGL* Giv© all 
meiiBur^Rmento in the itifiris flyatcm, 

. m^Q use of Btring to ohow a daltnrneter, < iiiid 

perhaps a hGctomet<*)e wn^i « ijAloraeter. ) Hai/e 
children mftnnuro ^nd mnrk off anch motor with 
a foLt tip pen. Thoy mn uno the string to 
measare and mark off thc% flchcoi corridor* tlia 
pGjinioter of the achool yard, ota. Thoy will 
got Boma fool for tho various moaourea, 

n, Porhapg children coulcl put nifjna in tho 

eorridor mnrkitig otf cauh rtoknmfitor, 
b. h 100 matter walk (rlnnh) couUl ho not up, 
a, Chilflron coulcl compiUo tlio nunibnr d£ tln^m 
thoy mmt wnlk nround tho pnrlmntor of 
. the Rchnol yard to crovar n kiloriotar • 

13, Spensor a "Mcitric Day" or *'Metric Woek'' iit your 
BclioDl, RoquirG any meaauring activitlos to b© 
doT^n i^ motric imit^. EKamplGst rcmp^arature 

in calcl?w dogrcoor roGeos rclfiy racon iri metric 
• loiigtihsr pont nigns tolliiig dintancos to ''MisB 
Sinith'a Room" in metric unitfli uso kilDmctora pet 
hour tc give speed limits on school prppcifty 
(walkiiig (?) or driving) 

14, MnkB B 1 cm cube {seD fictivity 10). If it vera 
filled with wntor^ tha waight of the wat£r ^uld 
ba one grm. Moka a cliart shoving a datagram, 
hDctogrami etc* 

15, The volume of the, white cuiflcnaire rod is one 
euhie cmtimutcr* Cubic centinietcrs in varioiis 
rodE!^ Ono orange rod is 10 cc. W'hnt La the 
volume of 10 orang^ rods? Have thRm put 10 
orange rods aide by sida, and havo thcni cover 
the roda with white rods - Count how many. If 
you ot^cHod 10 layers of 10 crango rodrii how 
many pubic centiraotcrs vrould you have'^ ifpu 

have 1,000* This ia one liter, 

r 

Soma Rasc/^rces* 

Addison /was ley Publishing Cornpany, Inc*, Jamas 
i4cN0e.X^, Representative, 9 Dmn^oody Park, Suite 
la^-^Atlanta, Georgia, 30341, (404) 394-7820), 

A* Paper aentimeter strips, color coded as 

Cuisenaira Rodfli 
B- Sueceng with Ma th e ma tics z duplicator 

paatera^ fo^ ijfia true tipnal aids vol^ 1# q 
captains mas tors for 1 cm. square graph ^ 
papari, centimeter and millimater rul#ifs 
irna ether non-m^tHtc aetivitioa. 



Hotric Aaaoeiatton, ^sh Street, Waukegan, 

XlUnoia* 60005, 

A 

From this non-profit organisation you can 
obtain for 93,0O! onQ 20 cm plastie ruler r 
tvro 1.5 m plastic ftieaeuring tapoa? two 
copieo of tha booTcleti Mo trie Unite of 
Moasurer one workbook for studonts and 
toachora MQ^trid Supplement to JciencG and 
MatheTnaticar one €0 METRIC bumper s ticker i 
one copy of th^ lust nnv/B letter r membor- 
ship in the Mctvic Aesoeiation which in« 
eludes a subBcription to tho newslotter* 

Gcnoral infOCTnation ahQut metrication ^ Super- 
intandent of Documents ^ US Government Printing 
Office^ Washington, D* C 20402p 

Metric Information Office, US Departanant of 
Conroarce, National Bureau of Standards, Washing- 
tori, D. C 20234, 

Mldvrefit Publications Company# lnc*# Box 129, 
rroy, Michigan, 4B084i 

A« I'm OK, You'r e OK, L et's Go Metric , 
$3,25* Dr* Donald A, Buckeye, This 
book is a sot of activities to intro- 
duce tho metric eystcim, Tho activities 
are divided into four reading levels s 
no read, low rea^, medium read, high 
read. The activities can be torn out 
and laminated? materials needed are 
close to Eoro budget, 

fhe Coopar Group' Creecont, Luflcin, Woller, 
P. O, Box 720, Apex, llorth Carolina, 27502, 

A • Tho A mn^inq Story of Monouromont , I n 
comic book formnt and put out by manu- 
facturers of precision instruments, this 
little booklet gives a concise and easy 
to andcrstarid history of measurement* 
Small quantities of tho book can be ob" 
tained free of charge. They uoually 
take a long time to arrive, so order 
^ long before you need them. Thoy can 
be a basis of a learning center. 

Man the Measurer , Roy A. Gallant, 1972, Doubleday 
and Company* Contains a history of measurement. 
Suitable as a lUbrary book for Upper grade students* 

if 99 
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Ho trio 3y/r;;oio - Prcfixca! 

ml 111 0.001 

conti " 0.01 
auci 0.1 

(loke ^10 

hoc to ™ "100 
kilo 10CO 



Ketr i 0 Uaits o.f Long tin 

nOOO .niiMmeboi'B - 1 mi?l;or 
iOO cG.nv Lmotera ^ 1 mo Inn' ^ 



10 d'JC uiratei'fi 
10 irii^t;(V,f'n 
■'00 moluT'n 



= 1 niebor / 
.> 1 hoctoiu t(U' 
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MASS (WlIQHt) ACTXVXtiES 



ACTlvm #1 - Guess the Maes 



ObJsctlVAl ThG teacher/studant should be «bl@ to aecurateljr 
guess the gnass of ssvaral ptudetarmlned objeeta 
and then check hlaseift 



Pfoblems Estimate and than determlna the nats of thi 

* follwlng objects I 
nickel 

piece of chalk 
ring 

liter of \#ater 
paper clip 
pound of meat 

Materials s balance scale (twOp if possible) 
items listed above 

Other Iteos of interest to the participants 

Dlrectlonsi Estlmatei then determlna the Mas (in grau) of 
the aforementioned Items* 



ACTIVITY #2 - A Dollar's Worth of Change 



Objeetivai The teacher/student should be able to find the 
mass of objects acaurately and to calculate 
using metric miasuriSi 

Problemi Find the mass of a dollar's mrth of pennltap 

nickels » dlmesi and quarters^ and determine vhleh 
combination will hava the grMttaC and Itaat vaaai. 

Hatarlalai balance scale 
100 pennies 
20 nickels 
10 dimes 
4 quarters 

Dlrectlonsi find the mass of 100 pennies | the maas of 20 

nickels I the mass of 10 dimes, and the mass of 
4 quarters. Which comblnatloa of coins adding 
^ up to il.OO has the greatest maas » the least ttaast 
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WEIGHT ACTIVITIES 



Objictlvil The purpose of these flctivltla» li to ptovide many 
different exparioncas weighing both liquid and 
iollda. The teacher/itudint #111 acquire aklll In 
mMiurlng eortectly varloua liquid aiid Aty aubitanei* 
wlghln 1 wllllllfcaf and 5 %tmn Of aecuraeyf 



ACTIVITY #1 

MaCarlalfi Ice 

flour 
sand 

balancg scale 
water 

various neaaureniant contalneri 
various ralxlng contalngrs 
plaster of parls 

Dlreetlonai Using metric measuring materlalii and Instruaentap anawer 
the feliawlngi 

1. A liter «3f lee eubas weighs * 

2. Allow the liter of lea cuhm to melt. What la 

the volutta of water remaining? How much 

does the remaining water w^igh? " " 

3. A liter of unelltad flpur weighs? 

4. How much does a liter ef nitMA flour weigh? 

5» Hqw much does a liter of uywilaied plaster of parls 
weigh? 

6. Mix the plaster with a llt#r of water. The volmie 
' now la 



7. Allw the alMure to dry foi? a4 houra« How meh 
doea it weigh now? 

8, Weigh a liter of sand. 



9. MlJc the sand with a liter of Mter. tt now 
waiiha 

10. The velune im _ , 
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WEXGIlt ACtXVlTXBS (COMTIKUED) 



-■"- ■ i i,ii i ^- iii , i iM|-,-n || - 1 , fm 



MAt^l^'iiiUi ean of fruit 

measuramint aontalnitf 

Dlr#<^tioaii Using nacrl^ <$qutpmnt| uno^fir th« fallovlng 
questional 

1* Wilgh tha content of a aaft of ffulti 



2« SapArat^ th^ ftuit from the julca* The voluiie 
of tht ^uim i« » 

3» How much doM Just tht fruit weigh? 



4« Add the fruit mi jjulee tog«thev# Vniae is th« 

volumt novt ' 

St Weigh a t»ngttrine« . _ , 



6« Weigh Jusi the «kln« 



7. How much does the (tuit valght 
6« Ho¥ weh dd ths pits wlgh? ^ 



I 
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T^ERATURE ACTIVITIES 



ObjiatlvAi the purposQ of Choao activities Is to providi 
^Kparleiicofi in datcrminlng Celslys tfimperaturdi 
The tgachar/student should be able to discover 
threo Important teraperatut© readingi using the 



Problemi Using the Calsiua thermongtar and othtr provided 
i^atarlalOi dacofmina the boiling point of wateri 
tha fraaElng point of watari and the currant room 
tawpiratura* 

ACTIVITY #1 



Katarlalsi ^^tal baekad Celsius laboratory theraonattr 
$mall electric coffaa pot 
i^atar 



Dlractlons£ Using necrle measuring Instrument, datarmina the 
Calaiui £ei^peratura at which watar bollSi 



ACTIVITY #2 

Katarlalsi i^etnl backed Celsius laboratory tharmomatgr 
Container of eruBhad lea 

Dlraatlonss Using necrlo medBurlng Instrument, datarmlna tha 
Calaius Cenperaturs at which water freezes^ 

NOTE: tt i§ virtually linposslble to gat Celsius 

tharmana^er to record a fraeilng point of 0 
MnlasB it stays In tha contalnar of lea for an 
t^Ktandad parlod, which In £hla casa was not 
i^aalrable, 



ACTIVITY n 

Katarlalsi 

Dlraotlonai 



Oalaiui laboraiory thermomatar 

Ualng naErie mtasurlng Inetrusiantp jlatarmlna 
currant rpoia tenparatura« 
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VOLUME AcrivniES 



ACTiyiTY #1 * Eitlflt«tltig mni Finding Volume (Capacity) 



Objjectlvai T\\m teachar/studenC should be able to wt±m%^ 

and thm find the c^act volume &I fewatal container8< 

Pvobiwii Piiid tho aapaolcy In Uteti and nlUlllbm Qt 
a4ch of th€ follcwliig cQntalnivfii 
tnustard jar 
initant coEtma Jar 
32 o^, Coke bottle 
a liter Coks bottle 
8 oz* hpusthold glass 

Katerialai 2 liter pitchers 
latge jug 
mustaird Jar 
Instant colfeo Jar 
32 02, Coke bottlo 
1 liter CoV^m tottla 
S oz, housihold glass 

DtriOtlofiat Estltnuti and than find the cscact oApaclty In 
liters and ailllllltfiri tli@ eforiaantlonid 
contatnairs . 



Extension 
Aetivitys 



Ajk teacher/0 tudent to eatimte tha eapaclty of an 
autosiobila^a gas tank^ In liters « 



ACTIVITY #2 



Obj€atlvei The teachsr/etudant shoiild le able t© think In 
iitars and millllltsrs aftar partiaipating In 
this acttvlty, 

Frobltiii Given thtea eontalners ©f w^ter, onm containing 

800 !otlltllta», one cotitainlng 5O0 miilllLiterSp 
and ana containing 300 millllitaTSt pQW watar 
back and fortli in these containara uatli on® 
centatnar has 40O mllllLltsta In lt« 



Hatarlalai 3 contalnara of water propaTly marked In milliliters 

Dlraationai Using thm provldedi eontalnai:a of 60O| SOCp and 

' 300 nlllllltaYa of water i prapare ocia ooiitalner tvom 
these thrae that will motLtAi% mm^tXf 40C wlllilltan 
ThMe can ha w aatlMtliigi 
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THINK METRIC 
Classroom Actlvl^ 
Part A I Use ^our balance scales to do tl^se problarfis . 
1 * The weight (masa) of tvra genn clips is * 
2 , A ntckel wetghs » 
3 , Weigh pencil, 

4^ Weigh savaral other items and Itst bo tow; 

Item ' Wotght (MassJ 



Part 05 Work the follQwlng probloms, 

1 * Jane bought 2 kllogramB of candy. Bob bQught 1B0O flf^-sm^ of tfio aame 
candy* Who had mono csindy? 

2, Sally weighs 50 kitogranna and Is 1GB centime tor^ talU lysine fat, 
thtrij or about tha right alM? ^ 

P€irt Cs Choos© the b#et unit of \^d4ght ( gram or» kllcgram) ^r niipaeyrlng 

€QDhofthes€. 
1 * A b^r of candy (10^ ban) 

2 • A iBllv^r do Uar ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 
3 . Your wvaight 

4» A largo book ^ 
8 A thumb tack _____ < 
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THINK /METRIC (xtnof ) • 
Classnoom Activity 
Part At Use s^yr^ matrlc ruler* to (to these prpblams« 
1 i T\ym length of your pencil ' em Width of this page 

a* The width of y>ur desk ' cm 

3, T\m Ii3tght of your desk ^^^^^^^^^ cm 

4. The iDngthoP your toot 



6» Length of this page 



cm 



7m Width.of your thumb 
B» Wtdtli of a caln 



cm 
cm 
cm 



cm 



Part Bi Solve th^ nDllovvtng problems i 



1 , David is 120 cc^ntlmoterB tall, Karon's height la 110 ce nt innate r^, and 

Eric's hotght Is 105 centtmptorLi, The total of theln helyhta Is ^ 

centime tors or meters « 

2, The tallest known Oregon rodwood tree la approKtm^tely 10B nnetors tall. 
If tho average growth of a radwaQd troe is about 2 meters per year, 
about l-iDvv old is tht?^ tree? years 

Part Ci Cfiooso tho bcsJt motric unit or l&ngth < moter, conttnneter, 

rnllHrnDtorj or lu lo motor) tor rtioasurlr^g enchof the toUowing ItcmFs 

1 I I t^nnthnf f\ nhnotof pnpor 

li , ill 1 tl \o ocnan | 



4 I Lcncith of fabric 

5 , HijUiht of n trc^ft 



(3, Length of 1^ shoclaco 
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THINK METRIC (Voluna) 

Cleissraom Activity 
Part A.I Use ^ur liter flaaktio do these pnoblennSi 
1 ^ Which rontatns nnDre,a quart of water or a liter? 



2m AbDut how many milUlltDrs In a cup? ^ (Use an Soe cup) 

C Then try It again for any alzo of pdper oup.> 
3. Tal^ th3 cubic doctmeter box and fill It with vvater. Ftour carefully 

tntQ tha liter flask* Whatrt) youobser\re? How rnany milliliters did 

it told? 



4» How many cubic centimeters In a cubic decimeter? 



5* What do yo\j now know about a milliliter and a cubic centlnneter? 



6. Weigh the liter flask of water, Rour the watar out and weigh the flask* 
How much ctoes the vvater weigh? 



Part B: hJovv try to work the following* 

1» 0^u\d you drink 250 ml of watoh without pausing for brciath? Try It I 
(Use a f)nf)cr cup .) 

2* Coulcl you serve a paper ctfp of coke to each of six friends if you had 
1 lltor of coke? yvould there be some left? 
About how nnany mlUilit^rs? 
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ESnMATZOK AND mSUREHltiT 
WLtmt est^at«i than n«ikfur« ««€h of th% fellevlng to the 

L, thi litigth oi ymt deik top ^ 

2, the width cf your desk tcp ' 

3> the leti|th oi the sole of yeur shoe 

4, the distance froa your wilst to yow alloir 

5. the lcn|€st dlstaiiee you ein mmkm Istwtea 

yDw thumb and little finger ef oae hAnd 

6i the thlcknasa of your desk top _ 

7, the width ©£ this papeff ^ ____ 

8, the leagth of you^ pancll or psn 

9, the length of yeur laft thusbnall 
10, the length of your dssk paiicllhold«r 

II « first sstlf&atep tliaii aaafiure each cf the following to the 
searest raaterft , « 

the length of the room \ 
2» the width of the roca . 
J, the h«lght of tha door 
4 • tha langth oi tha alialk board 
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-f. . ■ ■• . ii---'" I ' I'l J,;';v,r(; O.'V-V ' 1 1 ' '^^ ^ ' - ■ ' 

■ 'I,?* On tiio •trip lii p.To"blem 11, i';}aat vran 1;iio ftvcji-Ciga ^isttiafte 
ta'avei.lrsd pST fiaj'-? fed 

cm lo^E^. aov/ many uuttljjriotet^s Iv fcli&,t'f 
fhero arc JOOO tBSuerw in 3 tan. I/:ow wary woters An i tai? " 



rn 



15, 'Jto n;!ial.icst [Shai:? foyna iti the Kill lp;pj.«33 aToaaurefi o.Ji3-f 
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j-frs ■•)6.r;L'(iJjta3.''? , c m 
j!''.vy area 11 in vr.ln by m loJlsV ' 

I.i '.\r ;J1-4-3, oltiooao tbo host ^stlraalje. 

121. •J'iie avornea liGiglit oj' a 'bras'-kst'ball plc'yox 

■ U) Hi cm (B) pin (0) i am 

' e2. 'i'hf: hoiff^it 01 a cailine; In. a h.oms is 

(A) 2.^ m (B) 5^5 om (0) 4,5 

£3, . frie l©ag;th oi' a laiij"buK ia 

(A) n nm (B) 3 tn (0) 3 Jmi 

; ^i'ha loisiKi o'C n inabbrooja in 

(A) iOO m (B) 150 a Co) 2D0 oa 

■ CCri0 •v/ai.ftb aeofSUMm -mt of n sije'Wfirdoai] la 
:a) m cm (n) ram (<)) &? m 

' 2^ 
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METRIC Qfm Acnnnu 



MSTOie CQKC^RATION (2-4 playara) 

Ufeel iaeh eard vlch mm put of a pair of mettle ternsy 
sueh as tm Ufds would ba laballad "klldmceaf mi tm utds 
labellid "dtctaatar.** There will be IZ natehed aata of siCrle 
term* 

Dlreetlonsi Shut fit carda and place thm face down on 
the table • flayers cutn up tw carda at a time. If cards 
mtchp playsr keeps cards and takes another turn* If aarda 
do tiot natch I It la the next player* a turn, flay eontlnuea 
until all cards have been aatehtd. flayer with Mat cards 

Alternatives i Cards could be labelled with 12 seta of 
me trie equiyalentap such as 10 en and 1 dnii Cards could ba 
labelled with 12 aet# of matched mttrlc praflx and daclj^l 
•quivala!it» auch.aa deci and .1* 

METRIC IMEEL (Individual activity) 

Necasaary materlalai circular piece of eardboard 

10 wooden clotheapina 

Hake up 10 paira of equivalent metric measurments, such 
as lOO cm and 1 &• Label the circular wheel with 10 metric 
neasyrements. Label each clothespin with one of the matching 
flieasurei&ent8. Turn wheel over and record anawera on the backi 

Directional Children luteh equivalent metric meaaurtmenta 
by clipping clntheaplna on wheal In appropriate place* Check 
anaweri on back of cardg 

Alternativeii Hatch abbreviatidna with matric termBi 
auch as to for kiloaeter* Match metric praflK with dec^l 
equivalent p au^h aa centl and vOlt c 

i V 1^ , - i ; 

4 

■ ■ I \ \ : : \ 
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SPIN A ^ METER (2 playtM) 

MamB^mtf BaCttrlalei itlck 1 mmtmv long 

•trlpi of colored paper 1«-10 m long 

(9Y cttifletialrt rods) 
aplnniir with all tan eolari r^prtiiattd 
on tt 

Dlraetlonsi Flaytr spin* to iea who goas flvnt^ tht playat 
who spins tha lengast oolor goaii first. Playars t«)^i| tutfi 
spinning and salacting atrlpa ot approprlata aolofa* Scrips ara 
plaaad in a train along the alda of tha aatar ati<ik» Tha first 
playar to maka tha 1 m atl^k langth winSi ^ ^ 



SFIW A ■ 100 CM TSAIN ( Z playars) 

Naeassary aatarlalai natar stick 

euissnaira rods 
oantlmatar rulars 
apinnar 

Labal tha spinnar from 1 €n to 10 emc 

Dlraetlonss Playars $plii to dataralna tha langl;H of 
culaanalra rods thay will salsot. Using tha oantiwat^f raiarsi 
they maasura to find a rod langth to Sdatoh tha eanlimtar thay 
spinnad. Playara plaea rods on aaoh alda of tha WMt^t il^iok« 
Firat playar to raaoh 100 m in irilnnari 
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THjE CAR RACE! 
A Metric Gama by Elisabath HaUamors 
(in The Metrte ESook^ Barrori'a Educational S©rl©a|Inei»1©74) 

Number of Players i 2 to 4 

Nota ; Each spaca on tho track reprasents a 100 mater length* 
How to Playj 

1 * Use 2 rogular dice. Place a marker (like chess pieces) on the storttng 

Una for each player or driver. 
a# Roll one of the dice to decldo whcD starts first* The highest number goes 

first, thon next highest goes naxt, and so on. 
a. The first driver rolls the dice, OTunts th© Spots ©n top and moves that 

number of spaces, 
4» The noxt driver oontinues In the same way, and so on. 
S. If a player rolls a double, he movea that number of spaces and takea 

anothor turntC For every double rolled, even if he does tt soveral times 

in a row, he gets anothor turn.) 
6* Follow all the other directions on the race track, 
7. The winner is the first one to cross the finish Una after two laps heiva 

been completed. 



Design for the Gameboardi f^r^^f^O 
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; METERS FDR KILOMETERS I 
= ^ A Metric Game witK Ottrda 

C frDm The Metric Book by EU^ab^th Hallamore, 
Barron^s EduGattonal Serteai InOt, 1074) 

Number of Players i 3 to 5 

( For an atternat© gam©| uaa grams and kno^mnis instead of me tors an'd 
kilometers O ( The altarnat© terms aro showm it\ parenthoses below In tNa r^l^at) 

NqocIccJ i 

1 . A cJcck oPB2 eardn cut rrr^m light wolght eardboni^d, Prtnt DOO motors (^mma) 
on 7 cards I 1000 motciro C(jrrims)on 2 cnrdsi p nnd mako 10 oaoh of DO motors 
(nr£\ma), 100 hnQtom (granfi£i)i fiOO motors (flirnms) and 400 motors (gmm?^)# 

a. Prtnt "ExQhanoo for 1 [mVQig)Qr\ tho romaining 3 earda, 

3. 10 addlttonal cards of a different colort U#bol ©aoh '*1 kllometor ik0M 

4, 2 small tray^ can make these by outtlngi th© bottoms off milk car^nss)*. 

Rules I 

1 . Place the 18 earda labeliad 1 km (kg) in om Of tha trays. Keep the 
other tray for exchange cards, 

a. The dealer shuffles the dachaf 5a cards and d^als 5 cards one at a tim^ 
to each player * 

3, Any player with an "EKchangs ft>r 1 km'' (kg) ^ard pgti^ it in the 0xohftng# 
tray. The dealer gives him in return a *M Mm*' (kg) oard and th^ player 
places this card face up In front of him* 

4, The dealer places the cards left'os/er from th© deal ftao^ down in a pli$ In 
the center of the t*ls» He turns the top card face up and plaoes It be^ldf^ 
the pile (discard pile), 

5, The player to left of tho dealar begins the ptey,^ He may choose to pick 
up either the top card on th© pile or the fm^ up eard« Him aim is to m^\^ 
some or all of hta cnrds tot^l 1000 m (g). If tha playar has 1000 m (gj 
worth of cards In his hand| ho shows them t^ tho othor^ play^r^ tor chc^^sMn^* 
Ho then places thorn in tho ©Kchango tray and piel^ up « 1 km (kg) ear^^ 
The player places this card face up in front Of him, then discards om 

card from his Jwnd. 

0, The player to the left than haa hla turn, 

?• Play oontinuas until one of the players has ^i^ahanged all his aarda tor 1 (^(kg) 
cards and the last card has b©on discarded ttv^m his h^nd* Then the g^^m^ 
la over, * 

i 

8i The player« with earda l^ft in their hands rm$^% <^@duct th« numb«r of mtt^f^ 

(grama) they have from tholr kllomotor (Wtonmm) ear^a* Th© player wlfefni 
o . th© meat Nll9metor« (Kttograma) in front of hi^ 

■ Qhtt with the^ remaining number of jsotnta). 1 1 7.;,,:; , • .:.:::mr:.:2^^^ 
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LINUS' UINES 
A Moasuring Gam© in Metric Funl 

For a lua 4 players Neededi Centimatar rulers, pencils 

1 , W^^h player needs a gam© sheet and a metric ruler marked In centlmtt^fps 
with mtUlmetor divisions , A set of oards shpuld be designed to suit the Iftyt^t 
of t\m px^pilB who are to um the cards* 

2. To bogtn playing each player draws a 0€\rd at randonn and the player 
whDS# Oard states the greatast length ts named to be the first player, 

3, ShMffle the decK, Start playing and rotate clockwise, 

4. A if^tay oons^lsts of drawing a card and Mnstructlng a segment equal In 
length j» tho length Indicated on the card drawn* The first line segmant 
must u^nrt from tho end of Linus* pointing flngor j going In any dtrectiont 
S0cco®^tvD sogmonts OTnatructod on each tuirn must start at the end point 

of tm \mt aegmont oonBtrvctcd, going in any direction * Tho player keops th# 
card Mi^^oss it is a "LJnuB Card'N ( For small tioom of less than 20 cards ^ 
return all cards to bottom of dock nftor oach dravv*) 
*5t Tho Object of the gamo is to end n sdgmont wtthin circlo 1 ^ then 
Mntinying tho segmantB, go to circle a, to cirele 3, and to circle 4* Tht 
first playor to end in circle 4 wins tho g^me, 

6, A ^<^0ment may not pass op mplotaly through any aire la during the gam© 
but M^jfinonts may intersect • If a player feels that he cannQt draw his aegm^nt^ 
anywhore witfiout going through a circle or going too far out of the way^ h^ 
may p^m without drawing a aGgment* 

7* Whm. a ''Linus Card" 1$ drawn the player must ftllow the directions, 
and thm return tho ''Linus Card*' to the deck* 

Sug®^ted Decks of Cards to Mako and Umoi 

pock A i^ Include only Icngthi ^Kpr^asod In centimeters, and Include soma 
"Linu#} Cards'' with Instructions auch m "Go to the ne^t circle", "Start ov#r".i 
"Do wh<^t the last player did and t^ke another turn", "Go to clrele #2", 
"Eatim^t^ th^a distance to th# ne>^t circle p and If y^ur estimate Is correct to 
the nmroat centimeter, go to th# next circle" i etc. 

Deck Bj Include only lengths e^^presaed in millimeters, and Include "Unus^ 
Ca*^da^^ m dp0cribod above* 

Deck 0| Include some cards with lengths eKpressed as centlmetei^ and mtm 
in mimmeters* Include some Linus Cards, 

Deck 0 i Include some cardt with lengths expressed In ctntlmeters, mllUm^t^rs 
and^iii^lmeterii. Include mm^ Linus Carda. 
f 
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METRIC SONGS 



'*Th« Cintimetif Worn'* 
(to tunt **Inahifofa*') 



Hundred ContinoCeri laaka m metarp 

Hundred Centimetera make a setarp 

That* a all you hava on your matrie^llka alndi 

Hundrad Cantlmetara maka a matarp 

Hundred Cantlmatara maka a Mtarp 

Why can-t you undatatand? 

Rafralni 

Canllmatar wora - eanclnatar worap 
Meaaytlng lha aatrle llntap 
You and your naaauraaancap 
You'll probably go far.* 
Saaaa to aa you'd atop aad aaap 
How baautlful thay ara« 



''Join Cha Metric Syataa'* 
(to Papal*Cola tuna) 



Join the aatrlo ayatea ^ Uaa a aatarp not a foot* 
Do tha aatrla ayataa - A little ohanga la all It took« 
All aeroaa the nation - It 'a the aatrlo genaratloii. 
Hera today and hare to atmy ^for aaaaurlng. 

1 



r 
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A mt TEST 

i« In cotmtry did %h0 lintrj^^c ijy!#t* m oritiintrti^'t 

% The tho stmHanl JiK?tric i?H»v uff* i.n* 

3. Tho ^tradard metric mu. tia.Si; * / ^ c>r ity, 

S, Te^?pf*rttture In vh^ M ai* . :^voin is m^ naia^^a i^y ^ ;^7t 

tHiihrenhoit, Ccjj^i^s), . 

(1. iO, 100, l.iCO). 

7, A inetor is tJie rt^^ne as _ _ ctiu. ^ )jQ 

8, To measure vne ";ldcL'v^;;i a d^j)^*^ ygu -mnii v^o ^ 

9, A inoJi^r is A^Nirc^t ij; le]n;;th to a ^ .U^iK)t, * iTnlr i. 

10. A gr :^i is thg ^dim as ^jniUlgmis, (.^p \Q, 100, i.Oi , , 

11* A package ci ULrct^r would be mciasurod iTV____^_ th^ 

12. A ljLi.er is nearest in voluiiso to a ^ (l*ir.., 4t .ct, ^-aU 

13. Which of th0 following would be appropriate far im*a5uring imid/j i r!a : 
a recipQ? ^(Milligram^, iriUiTOtetaj niiJ .il^ws), 

" i 

14. Tli0 boiling point on tlie Colsiua scalb is . (10^ C, 2i. 

15. 'Hie iiormal body toiparature cm tht ColBlui^ scala is • (27® 
98* C 3* 

16. Moitdi the follov/ing Matric Sy^^tem pieilxas witih tJiair mmhit^:^: 

f rilli A, tm 

^ eenti B, one Uundmi 

C, m$ iiundredth 



hecto E. ma ttwsosid 

Jdlo 122 ^* ^®^th 
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Vi SELECTED JffiTRIC READING MATERIALS 



Books * 



Bitter, Gary G* et, nl., Actlvltlee Hfln f lbook for Teaching the 
Matric System , Bostoni Allyn and Bacon, 1976» 

Buckeye, Donald A# p I^m OK. You* re OK* LetVs Co Mttrlc , Troyp 
Mlchigans Midwaet Publications Company, 1975, 

The Cooper Group! Creaeentt Lufkln and Weller, The Amazing 
Story of Meaeuremanti Apex, North Carolina 27502, 

Flllinger, Louis C, , Learning and Tcaehing Metric Maasurimentg 
A Handbook for TeacherB In the Elementary and Junior High Schopl, 
Danvillei Illinois I Interstate Printers and Publishes » 1974, 

Gallant, Roy A., Man The Maasura. New York^ Doubleday and Com- 
pany, 1972 i 

Haugaardi James C» attali, Fun and Games With Metrics , Englewood 
Cliffs, New Jersey I Prentlce-Hair Learning By tfB!rV7 1974. 

Higgin^^y Jon Li (ed»), A Metric Handbook for Teachers , Reston, 
Virginia I National Council of Teachers of Mathematics, 1974, 

Trueblook, Cecil R* p Metric MeaBurement> Activities and Bulletin 
Boards, Da^^y^le, New York s Instructor Publications » Inc., 1973# 

U, S, Department of CoiMnerce, U> Si Metric Study. Interim Report - 
Education, Washington, D. C* i U.S. Government Printing Offlce» 

1971 ; * 



Magagine Articles 

Arithmetic Teacher, April, 1973 issue, 

Arithmetic Teacher, May^^^73 ^ssue* 

Ar 1 1 hme t ic Te acher , October, 1975 issua. 

Bright, George W» et. al, , ''Teaching Children to Thlnk^ Metric," 
Today -s Education , 62, April 1973, 16-19. 

''Britain's Metric Woest Lessons for U. S.|'* U. S, News and World 
Report, 80, No. 19|May 10» 1976» 48, 
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Chalyaky, Albert B. at, al.| "Preparing the Edueator to Go 
Metrle,'' Ph£ Delta Kappan, S7, No. 4| Decemberp 1975,262-265, 

Hawklnii Vincent J. » "Teaching the Metric Syatem si Part of 
Compulsory Conversion In the U.S.p" Arithmetic Teacher, May, 
1973, 390-394* 

Henry, Boyd et. al., "Not If, But How," Arithmetic Teacher, 
May, 1974, 366-369. 

Hollerburg, Arthur E. , "The Metric Systems Paat, Presentp and 
Futurap" Arithmetic Teacher , April, 1973p 247-255. 

Manchester, Harland, "Here Comes the Meter," Reader's Dlgeatp 
April, 1972, 19. 



Pamphlets (These pamphlets are available through the U* S* Govern* 
ment Printing Office and U, S. Department of CoraBerce*) 



0# S# Department of Commerce (National Bureau of Standards), 

All You Will Need to Know About Metrlcfl, Special Publication 1052 p 

Washington, Dp C. i 0. S, Government Printing Office, 1974, 

Ui S. Department of Cotmnerce (National Bureau of Standards), 
Brief History of Measurement Systems With A Chart of the Modemiged 
Metric System, Washington, D. C.i U. S, Government Printing Offlcep 
1972/ 

U, S* Department of Commerce (National Bureau of Standards), 
Some References on Metric Information , Washington D, C, i U, S, 
Government Printing Office, 1973, 

U. S» Department of Coimerce (National Bureau of Standards) p 
What About Metric? , Washington^ D. C.i lit S. Government Printing 
Office, 1973* ' 

Geier, Claire R, Metric System of Weights and Measures i United 
States Conversion, Waahing ton, D. C, s The Library of Congress 
Congressional Servlcey 1976* 
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